Cong nghiép rung

KHAO SAT HIEU QUA PHANH XE O TO TAI THACO FOTON - 3,5
SAN XUAT O VIET NAM KHI VAN CHUYEN GO

Lé Vian Thai
Truwong Dai hoc Ldm nghiép

TOM TAT

Bing phuong phap nghién ctru 1y thuyét, bai bao trinh bay mo hinh nghién ciru dong luc hoc qua trinh phanh

va xay dung phuong trinh vi phan chuyén dong cua xe 6 t6 tai Thaco Foton 3,5 tin khi van chuyén gd. Su

dung phuong phap s6 Runge Kutta dé giai phuong trinh vi phan chuyén dong cua xe khi phanh nhim xac
dinh céac chi tiéu danh gia hi¢u qua phanh nhu gia tbc cham dan khi phanh, quing dudng phanh, thoi gian

phanh va Iyc phanh riéng... Tir két qua d6, tmg dung phan mém Matlab dé khao sat sy anh huong ciia cac

yéu t0 thude dicéu kién duong, ché d¢ khai thac st dung va két cau xe tdi cac chi ti€u cua hi€u qua phanh dé

lam co so cho viéc dé xuat cac giai phap thieét ke cai tién nham nang cao hi€u qua phanh va an toan cho

nguodi va xe khi van chuyén go.

Tir khéa: Pong luc hoc, gia toc chim din, hidu qui phanh, lyc phanh riéng, phan lyc phap tuyén, quing

dwdng phanh, Thaco Foton 3,5 tin, thoi gian phanh, van chuyén gd.

I. PAT VAN PE

Trudc day, viéc khai thac gd duogc tién hanh
chu yéu tai rimg tu nhién, gd c¢6 dudng kinh
l6m, trong lugng riéng cao nén st dung céc
thiét bi van chuyén 1a nhitng 6 t6, may kéo
chuyén dung dugc nhdp tor nudc ngoai nhu xe
o6td Praga (Tiép Khic cii), Zil 130, 131 va 157
(Lién X6 cii), may kéo LKT80 (Tiép Khic cil),
Volvo (Thuy Dién)... Ngay nay, voi chi truong
ctia Chinh phu vé viéc dong ctra rimg tu nhién
nén khai thac rimg chu yéu dién ra & ring
trong, gb c6 kich thudc nho, khdi lugng riéng
thip va dic biét 1a c6 mang ludi dudong dan
sinh t&i cac bai gb thudc nhitng khu rimg nay.

Hién nay ¢ nudc ta c6 nhiéu tap doan, cong
ty ché tao va lap rap xe van tai nhu Vinasuki,
Thaco Trudng Hai... voi nhitng san pham da
dang va phong pht. Hang nam céc tap doan
nay da san xuat hang ngan xe voi trong tai xe
tor nhd, trung binh, 16n va rat 16n phuc vu nhu
cau van chuyén hang hoa trong ca nudc. Voi
dic diém khai thac rimg tréng nhu hién nay,
cac cong ty lam nghié€p cling nhu cac chu rung
dau tu chu yéu 1a cac xe van tai ¢& trung san
xuét ¢ trong nude dé van chuyén gb trong diéu
kién dia hinh, duong sa kho khan, phtc tap.

Do d6, can c6 co s& khoa hoc danh gid hi¢u
qua phanh xe 6 t6 van tai san xuét tai Viét
Nam khi van chuyén gb dé 1am co s cho viéc
dé xuét cai tién hoan thién hé théng phanh,
khuyén céo nguoi st dung hop 1y, cong tac
khao st hiéu qua phanh 13 rat can thiét va cé y
nghia thuec tién.

II. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap ké thira tai liéu: Thu thap,
swu tam cac tai liéu chuyén mon lién quan dén
linh vuc dong luc hoc 6 t6 khi phanh dé 1am
co s& cho viée nghién ciru 1y thuyét.

2.2. Phwong phap nghién ctu 1y thuyét: St
dung 1y thuyét dong luc hoc kéo va phanh 6 to,
co hoc k¥ thuat dé xay dung mé hinh tinh toan
dong luc hoc va phuong trinh vi phan chuyén
dong khi phanh ctia xe 0 t6 tai Thaco Foton -
3,5 st dung dé van chuyén gb. St dung
phuong phap sé Runge Kutta dé giai phuong
trinh vi phan chuyén dong nhim xac dinh cac
chi tiéu cua hi€u qua phanh lam co s& cho viéc
khao sat sy anh huéng cua cac yéu to thudc
diéu kién miat duong, ché do khai thac str dung
va két cdu xe dén hiéu qua phanh cta xe 6 to
tai Thaco Foton - 3,5 san xuit tai Viét Nam
khi van chuyén gd.
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II. KET QUA VA THAO LUAN
3.1. Xay dung m6 hinh dong lwc hoc khi
phanh cia 6 t6 van tai Thaco Foton 3,5 van
chuyén gb
3.1.1. So do luc tic dung lén 6 t6 vdn chuyén
g0 khi phanh

Pé xay dung mé hinh dong luc hoc qua
trinh phanh cua xe 6 t6 Thaco Foton - 3,5 khi
véan chuyén gd, voi mot sb gia thiét:

- Trén xe chd day tai va coi khéi gd véi
thung xe nhu mat khéi dic;

- Trong khi thyc hién phanh nguoi lai xe da

cit ly hop va khong danh tay lai;

- M6 men phanh ¢ hai bén céc banh xe
trude va sau 1 bang nhau;

- Hé s6 bam ciia cac banh xe 6 t6 khi phanh
13 bang nhau;

- Bé qua md men quan tinh ciia cac chi tiét
chuyén dong quay;

Xét trudng hop nguy hiém nhét khi phanh 6
t6 dang chuyén dong xudng dbc, tir cac gia
thuyét trén, so do luc tic dung 1én 6 t6 cho gd
khi phanh dugc biéu dién nhu hinh 01.

Hinh 01. Lyec tic dung I1én 6 td6 van chuyén gé chuyén dong xudng ddc khi phanh

Céc luc tac dung 1én 6 t6 khi tién hanh qua
trinh phanh bao gdm:
- P,: Luc phanh & c4c banh xe cua 6 t6 va
duoc xac dinh theo cong thurc:
P, =Py (1=e™7) (1)

Trong do:

max

- Ppmax: Luc phanh 16n nhét & cac banh xe 6
to va dugc xac dinh theo cong thure:
P, = +Z)p=G.cosap (2)

G - Trong lugng ciia xe 6 to va go;

- He s6 bam cta banh xe v&i mit
duong;

- k: Hé s6 tbc do tang lyc phanh;

- t, t - Thoi gian phanh va thoi gian

cham tac dung vao phanh 6 t0;

- Pj: Luc quén tinh tac dung 1én xe 6 t6 khi
chuyén dong, duoc tinh theo cong thirc:

P =529, ()

gdt g

S, - Hé s anh hudng cua cac khéi lugng
chuyén dong quay cua 6 t6, khi ngit ly hop
theo gia thiét chon 0. =1,

g - Gia tbc trong truong (g= 9,81 m/s?);

v - Van tbc cta xe khi phanh (m/s);

t - Thot gian phanh (s);

J, - Gia téc cham dan khi phanh (m/s?).

- Py Luc can lan & cac banh xe véi mat
duong;
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Coi hé b can lan & cac banh xe trudc va sau
b?mg nhau, cong thirc xac dinh luc can lan cua
0 t0 nhu sau:

P, =(Z +Z,))f =fG.cosa (4)

Z1, Z, - Phan luc phap tuyén & cac banh xe
trudc va sau voi mat duong (N);
a - Goc dbe doc cua mat duong (d9);
f - Hé s6 can lan n6i chung, gia tri ctia no
phu thudc vao cac loai duong khac nhau.
- P;: Luc can do d6 doc mit duong giy ra
trén xe 0 t6 va dugc xac dinh theo cong thuec:
P =Gsina (5)
- Py Luc can khong khi khi 6 t6 chuyén
dong voi van tde v ta co:
Py, = ky.F.v? (6)
ky : Hé s6 can khong khi (N.s*/m?);
F : Dién tich can chinh dién (m?);
v : Téc d6 chuyén dong twong dbi giira
0 t6 va khong khi (m/s).
3.1.2. Phwong trinh vi phén chuyén djng ciia
é 16 ché g6 khi phanh
Phuong trinh tong quét can bang luc tic

dung 1€n 6 t6 trong qua trinh phanh cho truong
hop xe chay xudng dbc duoc viét nhu sau:
Pj:Pp1+Pp2+PW+Pn+Pf-Pi (7)

O day: P,: Luc dé thang tiéu hao do ma sat
co khi.

Thuc nghiém dd kiém chung cho thiy cac
luc (Py, P,) can lai chuyén dong cta 6 t6 trong
qua trinh phanh c6 gia tri rat nho so voi luc
phanh P, (Iuc phanh P, chiém khoang 98% cuia
tong cac luc can chuyén dong cua 6 to). Vi vay
trong tinh toan ta c6 thé bo qua céc luc Py, P,
trong phuong trinh (7) ma sai s6 khong dang
ké. Nhu vay phuong trinh can bang luc tac
dung 1én 6 t6 ché gd khi phanh trong truong
hop nay gan ding duogc viét nhu sau:

P, =P, +P,—P, (8)

Véi: P, = P, + P,, - Tong luc phanh & cac
banh xe trudc va sau cua 0 to;

Thay cac phuong trinh (1), (4), (5) va (3)
vao phuong trinh (8) s€ nhan dugc phuong
trinh vi phan chuyén dong cta xe 6 t6 chd g
st dung phanh trén duong khi xudng déc:

G
—J, =G.cosa.p(l—e™*"" )+ G.cosa.f —G.sina 9)
8

Tur 6, ta xac dinh dugc gia tde phanh cham

A

dan cua 6 t6 cho go dugc xac dinh theo

—k (1,

Jp,=—g.[p.cosa(l-e

3.2. Giai phuwong trinh dong luc hoc cia xe 6
t6 ché g6 khi phanh bang phuwong phap s6

v,
Podr dre?

Véi f(t)=—g.[p.cosa(l—e

Van tdc cua 6 to khi phanh dugc xac dinh
bang cach tich phan cip 1, con quing dudng
phanh c6 duoc bang cach tich phan cip 2
phuong trinh (11). Viéc tinh cac tich phan
trén duoc tién hanh nhd phuong phap s

¥=f(t)=—g.[p.cosa(l—e" ") +cosa.f —sina]

M +cosa.f —sina]

— szP

=/

phuong trinh:

(10)

Ta c6 thé viét phuong trinh (10) thanh dang
khéc:

(11)

ey 4 cosa.f —sina]
Runge — Kutta.

Thuat giai phuong trinh (11) bang phuong
phap s6 nhu sau:

Goi x la quang duong phanh cta 6 to thi
phuong trinh (11) tré thanh:

(12)
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bat x = y khi d6 ta c6 hé phuong trinh:

xX=y
{j} =—g[p.cosa(l—e" ")+ f.cosa —sin a]

Tt diéu kién ban dau: t=0; V = Vy; ta co:
Thuat giai hé¢ phuong trinh vi phan (13)
theo phuong phéap s6 Runge — Kutta nhu sau:
k,, =y,dt (quang duong x)
ky,, = F,(t,)dt (vantdc V)
k,, =(y, +0,5k,,).dt
ky, =F,(y, +0,5.dt) dt
k,; =y, +0,5k,,).dt
ky, =F,(y, +0,5.dt)dt
k=, +k,)dt
ky, =F,(t, +dt)dt
N (kyy + 2k, + 2k + k)

X =X

i+1 i
6
(quang duong phanh)
(k,, +2k,, +2k,, +k,,)
yi+1 — yi + 21 22 6 23 24

(van toc phanh)
3.3. Khdo sat hi¢éu qua phanh cia 6 t6 van tai

(13)

Thaco Foton - 3,5 khi van chuyén g6

Ung dung phan mém matlab tién hanh khao
sat sy anh hudng cac cac yéu t6 thudc vé didu
kién duong, ché do khai thic st dung, két céu
xe dén hiéu qua phanh xe 6 t6 tai Thaco Foton
- 3,5 khi van chuyén gd. Khao sat d6i ¢ truong
hop dac thu cua duong lam nghiép 1a 6 t0
chuyén dong trén mat duong dat véi tinh trang
gém mat dudng kho va udt, két qua khao sat
thu duoc nhu sau:
3.3.1. Anh hwéng ciia cdc yéu té thujc vé
diéu kién dwong

a) Anh hwéng ciia hé so bam

Khao sat trong truong hop xe 6 to chuyén
dong xubng dbc trén dudng dat ¢ diéu kién mit
dudng kho v6i hé s6 can lan 1a: /= 0,039 va hé
s6 bam thay dbi: ¢ = 0,4 - 0,45; va mat duong
w6t voi hé sé can lan 1a: £ = 0,095, cing hé sb
bam thay dbi: ¢ = 0,3 - 0,32. Két qua khao sat
thu dugc ghi ¢ bang 01.

Bang 01. Anh huéng ciia h¢ s6 bam dén céc chi tiéu ciia hi¢u qua phanh

Puong 0 f S,(m) Jmax(m/s”) T,(s) P, (kN)
R 0,45 0,039 20,5604 3,4614 3,8127 29,05
. Kho 0,4 0,039 23,3447 3,224 4,4147 25,84
Pt ) 0,32 0,095 23,3919 2,3038 4,5819 20,67
v 0,27 0,095 28,0105 2,0665 5,614 17,45
* Nhan xét: chay véi van tde thép, khong dugc 16n hon 30

Két qua khao sat d6i voi duong dat cho ta
thdy hé s6 bam c6 anh hudng 16n t6i hiéu qua
phanh (thong qua gia tdc cham dan cyc dai khi
phanh), nghia 13 anh hudng t6i an toan chuyén
dong cua xe 0 t6 khi phanh trén duong xubng
dbc. Nén khi sir dung, nguoi 1ai xe can phai
chu y dén bé mit dudng, néu mat duong dat
kho khi chay xudng déc ludn diéu khién cho xe

km/h, néu mat duong dét bi uét thi nguoi lai xe
sir dung sb thap nhit (s6 1 hodc 2), chay voi
tbc d6 cham nhat co thé, giit viing tay lai va
han ché st dung phanh vi ¢ diéu kién mit
duong loai nay, hiéu luc phanh giam kha thap
nén dé gay mét lai va xay ra tai nan.

b) Anh hieéng ciia dé déc mdt dweong

* Piéu kién ban dau cia bai todn:
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+ Van tdc bit dau phanh Vy = 30 km/h;
Khéi luong toan bo xe (khdi lugng ban than va
khéi lwong gb van chuyén day tai theo quy
dinh) m = 6695 kg; H¢ s6 toc do tang luc
phanh k = 2; Thoi gian cham tac dong cua
phanh 6 t6 1a: t.; = 0,2 (s).

+ Khao sat trén duong dat & 03 cap do doc
khac nhau véi tinh trang mat duong la kho va

am udt tuong tng voi hé so bam va hé so can

lan chon nhu sau:

Puong dit, mit duong kho: ¢ =0,45 va

£/ =0,039;
Puong dat, mat dudng udt: @ =0,32 va
£ =0,095.

Két qua khao sat anh hudng ctia d6 doc mat
duong dén hiéu qua phanh cua 6 t6 van tai van

chuyén gd trén dudng dat thu dugc ghi & bang 02.

Bang 02. Anh huéng cia d9 doc mit dwong dén cac chi tidu ciia hiéu qua phanh

Loai duong ) f T S,(m) Jmax(m/s%) T,(s) P, (kN)
10 20,561 3,4614 3,8127 29,06
Kho 045 0039 ¢ 33,0803 4,4188 6,0201 28.38
DAt 27 259,7639 6,0411 20,0 26,31
5 16,6029 3,1908 3,2776 20,87
Ust 0,32 0,095 10 23,3887 2,3038 4,5485 20,67
15 39,1501 3,127 7,5585 20,28
* Nhdn xét: thudc vé ché dp khai thdc sir dung

Két qua khao sat cho thiy anh huéng cua do
dbc mat duong dén hiéu qua phanh, néu d6 ddc
cang cao thi quang duong phanh va thoi gian
phanh ting 1én, hiéu lyc phanh giam dang ké,
khong dam bao an toan cho xe va nguoi. Vay
nguoi sir dung xe 6 t6 khi xudng dbc can chu ¥
diéu khién xe vé sb thap, giam tdc do xe, giir
viing tay 1ai va quan trong 1a khi do dbc mat
duong a < 16° dbi voi duong dat kho; o < 10°
d6i v6i duong dat w6t thi cac chi tiéu vé hiéu
quéa phanh vuot gia tri quy dinh s& gy mat an
toan cho nguoi va xe.

3.3.2. Khdo sit sw dnh huwéng ciia yéu to

a) Anh hwdng cia vin toc ban dau dén cdc
chi tiéu cua hiéu qua phanh
* Piéu kién dau ciia bai toan:

Khdi lugng toan b xe m = 6695 kG; Hé
s6 tdc do tang lyc phanh k = 2; Thoi gian cham
tac dong cua phanh 6 t6 la: t;; = 0,2; Do dbe
mat duong o = 10°. Hé s6 bam, hé s6 can lan
chon theo két qua thyc nghiém: Puong dit,
mat duong kho: ¢ =0,45; f =0,039 va mat
duong uét: @ =0,32; f =0,095. Thay doi van
toc bat dau phanh tir 25 dén 50 km/h.

Két qua khao sat dugc tong hop dbi voi
duong dat kho va uét ghi & bang 03.

Bang 03. Anh huéng ciia van téc ban diu dén cac chi tiéu ciia hiéu qua phanh

Puong (0] f v, (km/h) Sp(m) J max(m/sz) Tp(s) P, (kN)
25 15,5577 3,4614 3,3445 29,02
Khé 045 0,039 35 26,2022 34614 42809 29,07
Dit 50 46,9589 3,4624 5.6522 29,08
15 7.9353 2.3038 27759 20,56
Ust 032 0,095 20 12,2492 2.3038 3,3779 20,64
45 46,3821 23038 6,388 20,68
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* Nhan xét:

- Van toc phanh ban dau phanh c6 anh
hudng dén cac chi tiéu cta hiéu qua phanh, van
tdc cang 10n thi quing dudng phanh, thoi gian
phanh cang ting 1én nhanh, riéng gia toc phanh
khong d6i ma ludn giit nguyén gia tri va luc
phanh khong thay d6i nhiéu.

- Khi xe van chuyén gb chuyén dong xudng
dbc trén duong dat, ngudi diéu khién xe can
chu y giam toc do xe xubng dudi 25 km/h d6i
v6i duong dat khoé va duéi 20 km/h ddi véi
duong dat udt.

b). Anh hwéng cua tdi trong xe dén hiéu qud

* Piéu kién dau cuia bai todn:
Hé s6 bam, hé s6 can lan clia banh xe 6 t6 voi
mat duong chon la: p = 0,45 va f=0,013;
Vién tdc bat dau phanh V, = 30 km/h; Goc
déc o =10°;
Thoi gian cham tac dong cua phanh 6 t6 la:
te1 =0,2.
* Théng sé thay doi la tdi trong xe:
Xét tai trong xe 6 to tir khong tai (khong co
hang), d&én c6 hang lan luot la:
m= 3195kG; m= 5195 kG;
m= 6695 kG.
Két qua khao sat thu dugc tong hop ghi &

phanh bang 04:
Bang 04. Anh huéng ciia tai trong ban dau dén céc chi tidu ciia hiéu qua phanh
m (kG) S,(m) Jinay(M/s?) T,(s) P, (kN)
3195 13,5181 5,8689 2,3077 23,79
5195 13,5181 5,8689 2,3077 38,68
6695 13,5181 5,8689 2,3077 49,85
* Nhan xét : * Piéu kién dau ciia bai todn:

Khi tai trong van chuyén ting dan thi luc
phanh ting, quing duong, thoi gian va gia tdc
phanh khong thay dbi. Vay trong qué trinh sir
dung 6 t6 dé van chuyén gd khi chay xudng
dbc (a=10") véi van tde cho phép ngudi 14i xe chi
can tang thém luc dap phanh 13 d&am béao an toan.
3.3.3. Khdo sdt sw dnh hwéng ciia cdc yéu té
thudc vé két ciu xe

a) Anh hiéng ciia téc dé tang lwc phanh

Heé s6 bam, hé sé can lan ctia banh xe 6 t6 v6i mit
duong chon la: ¢ = 0,45 va f=0,013;

Van toc bit dau phanh V, = 30 km/h;
Khéi lwong toan bo xe m = 6695 kG;

Goc doc mat duong a =10°; Thoi gian
cham tac dong cua phanh 6 t6 1a: t;; = 0,2.

* Thong s thay ddi 1a téc do ting luc
k=2vak=3;
Két qua khao sat thu dugc ghi & bang 05:

phanh k tuong tng la: k = 1;

Bang 05. Anh huéng ciia hé s6 toc d9 ting lye phanh dén cac chi tiéu cia hiéu qui phanh

k S,(m) Jnan(m/s?) T,(s) P, (kN)
1 17,0614 5,4428 2,8428 46,87
2 13,5181 5,8689 2,3077 49,85
3 12,4288 7,7889 2,1405 50,44
* Nhan xét: luc phanh riéng ting nhanh va nhanh dat dén

Khi ting hé s6 toc d6 luc phanh (k) 1am cho

gia tri cuc dai, két qua quing dudng phanh,
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thoi gian phanh giam xudng va gia toc phanh
ting 1én. Con khi giam hé s6 tdc d6 ting luc
phanh (k) thi quang duong phanh, thoi gian
phanh s& tang va gia tc phanh giam xudng.

Nhu vay, dbi véi xe 6 to Thaco Foton - 3,5
van chuyén gd chuyén dong xudng dbc, khi
phanh nén chon téc d6 dap phanh nhanh —
manh, thi xe 0 t6 s€ c6 thoi gian phanh va
quing dudng phanh 13 ngin nhat.

b) Anh hieong ciia thoi gian te dong phanh

Piéu kién dau vao cua bai toan tuong tu
nhu truong hop khao sat anh huong cia hé sd
tbc do tang luc phanh.

Thong s6 thay d6i 1a thoi gian cham tac
dong phanh ctia phanh 6 t6 1an luot 1a:

te1 =045t =02 vat, =0.
Két qua khao sat thu dugc ghi & bang 06:

Bang 06. Anh hwéng ciia thoi gian tic ddng phanh dén cac chi tiéu cia hiéu qua phanh

te Sp(m) Jmax(m/s”) Ty(s) P, (kN)
0,4 15,9337 7.7889 2,5084 49,98
0,2 13,5181 5,8689 2,3077 49,85
0 10,4022 5,844 2,0067 49,68
* Nhan xét: tong hodc cai thién chit luong cia dudng dan

Khi nguoi 1ai xe cang cham tac dong phanh
thi thoi gian phanh, quang duong phanh va gia
tdc phanh cang ting, con luc phanh khong thay
d6i nhiéu. Cho nén trong qua trinh st dung va
bao dudng stra chita xe, can diéu chinh co cu
phanh ciing nhu khe hd ma phanh va tréng
phanh dén gia tri nho nhat cho phép vé yéu cau
ky thuat nham dat dugc hiéu qua phanh xe la
t6t nhat. Ngoai ra, nguoi 1ai xe can phan doan
va phan xa nhanh tdc dong phanh cang sém thi
hi€u qua phanh cang cao, giip dam bao an toan
khi van hanh xe 6 t0.

3.4. Kién nghi cac giai phap ning cao chit
lwgng phanh cia xe 6 to van tdi Thaco
Foton - 3,5

- Giai phap thiét ké cai tién nhim nang cao
hiéu qué phanh:

+ Lép dat bo diéu chinh lyuc phanh, tao ra su
phan bd lyc phanh 1y tuéng trong qué trinh
phanh.

+ Lip dit bo chdng hdm ctng banh xe trong
co ciu phanh.

- Giai phap vé duong si va ha ting co s&
giao thong duong bo:

+ Nang cao ty ¢ duong rai nhya, duong bé

sinh trong cac khu rimg trong bang cach st
dung dai sé1, da dam dé nang cao h¢ sb6 bam.

- Ché @6 str dung hop 1y khi van hanh xe tai
Thaco Foton - 3,5 van chuyén gb:

+ Khéng nén cho xe van chuyén day tai
chuyén dong xudng doc trén duong dat kho voi
d6 dbc 16n hon 16° va duong dat uét véi do
déc 16n hon 10° vi khi d6 hiéu qua phanh rat
thap, xe rat d& mat an toan;

+ Khi van chuyén gd, can tuan thu tai trong
chuyén cia xe cho phép, khong duoc van
chuyén qua tai. Truong hop chd ddy tai, xe
chuyén dong xudng dbc khi phanh, nguoi lai
chu y tang lyc phanh cho phu hop.

+ Khi xubng dbc, néu xe chuyén dong trén
mat duong dat kho nén han ché toc do cua xe <
25 km/h; con khi xe chuyén dong trén mait
duong dat uét can dam bao van toc < 20 km/h.

- Thudng xuyén bao dudng, kiém tra va
diéu chinh k¥ thuat dinh ky hé thdng phanh,
16p xe theo quy dinh.

IV. KET LUAN

Hé thong phanh gitt mot vai tro hét suc
quan trong trong qua trinh diéu khién van hanh
xe 0 t0 van tai Thaco Foton - 3,5 khi van
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chuyén gd nham gitp cho xe chuyén dong on
dinh va an toan trén duong. Vi thé viéc nghién
ctru cac chi tiéu ctia hiéu qua phanh dé lam co
s& cho viéc danh gia, d& xuit cac giai phap
ning cao chit luong va thiét ké cai tién hé
théng phanh cta xe cho phu hop véi diéu kién
1am viéc 1a can thiét.

Bang phuong phap tham khao, ké thira tai
ligu, da xay dung dugc md hinh dong luc hoc
qua trinh phanh va thiét 14p phuong trinh vi
phan chuyén dong cta xe 6 to tai Thaco Foton
- 3,5 khi van chuyén gb. Tu do6, st dung
phuong phap s6 Runge Kutta dé giai phuong
trinh vi phan chuyén dong cia xe khi phanh
nhim xac dinh céc chi tiéu danh gia hiéu qua
phanh nhu gia téc cham déan khi phanh, quing
duong phanh, thoi gian phanh va luc phanh
riéng...

Ung dung phan mém Matlab dé khao sat sy
anh huéng cua cac yéu té thudc didu kién
duong (h¢ s6 bam, d6 dbc mit duong xe
chuyén dong), ché do khai thac sir dung (van
tdc bat dau phanh, tai trong xe) va két cau cua
xe (hé sb toc do tang luc phanh, thoi diém tac
dong phanh) dén cac chi tiéu cua hiéu qua
phanh, bao gom: Gia tbc cham dan khi phanh,
quang duong phanh, thoi gian phanh va luc

phanh riéng dé 1am co s cho viéc dé xuat cac
giai phap thiét ké cai tién dé nang cao hiéu qua
phanh nhim khai thac va st dung xe 6 to
Thaco Foton - 3,5 san xuit tai Viét Nam khi
van chuyén gd dat hiéu qua cao va han ché
thip nhét nhimng tai nan xay ra dbi véi xe 6 o
va nguoi diéu khién.

TAI LIEU THAM KHAO

1. Nguyén Hiru Cén (2004), Phanh é t6 — Co s&
khoa hoc va thanh tuu méi, Nha xuit ban Khoa hoc va
K§ thuat, Ha Noi.

2. Nguyén Tai Cuong (2007), Nghién ciru dong lec
hoc qua trinh phanh lién hop may kéo Shibaura — 30004
khi vin chuyén gé rirmg trong, Luan van Thac si Ky
thuat, Pai hoc Nong nghié¢p 1, Ha Noi.

3. Lwong Thé Hung (2016), Pdnh gid chdt luong
phanh cua xe tai ¢ nho san xudt tai Viét Nam khi
van chuyén gé~, Luan van Thac si K thuat, Pai hoc
Lam nghiép.

3. V& Vian Huong, Nguyén Tién Diing, Duong Ngoc
Khanh, Pam Hoang Phuc (2014), Pdng luc hoc 6 6,
Nha xuét ban Gio duc.

4. Vi buc Lap (2011), Dong lwc hoc phanh o to,
Nha xuat ban Quéan doi nhan dan, Ha Noi.

5. Nguyén Vin Minh, (2016), Nghién citu dong lec
hoc qud trinh phanh 6 t6 tai THACO HD72 san xudt tai
Viét Nam khi van chuyén g6, Luan van Thac st Ky thuat,
Truong Pai hoc Lam nghiép.

5. Lé Van Thai (2015), Dong luc hoc kéo va phanh,
Truong Pai hoc Lam nghiép.

INVESTIGATION ON BRAKING PERFORMANCE OF THE TRUCK
NAMED THACO FOTON - 3,5 MADE IN VIET NAM

Le Van Thai
Vietnam National University of Forestry

SUMMARY

Basied on theoretical method, the paper presents a dynamic model of braking process and explore sets of
differential equations modelling the movement of a truck named Thace Foton 3,5 tons when carrying woods.
Using the rule of Runge Kutta, sets of differential equations are solved. As a result, Parameters that reflects
braking performance are clearly defined including effective braking distance, braking time and braking force.
Those parameters are reinvestigated by using software packages to give optimization for structure of vehicle in
using mode. This is fundamental to improve an effective braking performance of the vehicles in hauling.

Keywords: Braking distance, braking force, braking time, deacceleration, dynamics, effective braking

performance, hauling.
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