Cong nghiép rung

KHA NANG LAM VIEC THEO PIEU KIEN KEO, BAM CUA XE O TO
THACO HD72 SAN XUAT TAI VIET NAM KHI VAN CHUYEN GO

Lé Van Thai
Truong Dai hoc Lam nghiép

TOM TAT

Bai bao trinh bay két qua xay dung duong dic tinh ngoai cho dong co xe 6 t6 Thaco HD72 dé lam co s& cho
viée xay dung duong dic tinh kéo 1y thuyét ctia xe & cic tay sd khac nhau. Str dung 1y thuyét 6 t6, dua vao
duodng dic tinh kéo 1y thuyét va cac loai luc can chuyén dong khi xe 6 t6 van chuyén gd 1én dbc dé xay dung
cac do thi can béng Iuc kéo, bam cho mot $6 loai dudong khac nhau (dudng nhua, duong bé tong va duong dét
da kho va uét...) v6i nhitng d6 déc doc cu thé (nho hon 5°, tir 5° - 10° va tir 10° - 15°%). Xuét phat tir diéu kién
can va du cho xe 6 to chuyén dong trén duong, dya vao dd thi can béng luc kéo, bam cua xe da xac dinh duoc
chc tay sb cling nhu pham vi tbc do chuyén dong phu hop khi str dung xe 6 t6 Thaco HD72 dé van chuyén 0.
Két qua nghién ctru dat duoc 1a tai li¢u khuyén nghi cho viéc st dung, khai thac xe an toan va dat hiéu qua cao.
Tir khéa: Diéu Kién kéo, bam, duong dic tinh kéo 1y thuyét, dwong dic tinh ngoai, vin chuyén gb, xe 6 to

Thaco HD72.

I. DAT VAN PE

Ngay nay, v6i chu truong ciia Chinh phu vé
vi¢c dong cura khai thac rirng ty nhién nén khai
thac rimg chu yéu dién ra & rimg trong, gd ¢
kich thudc nho, trong lwong riéng thip va dic
biét 1a c6 duong dan sinh tdi khu rung khai
thac. Vi thé, cac chu rumg hién nay chuyén st
dung tur 6 t6, may kéo chuyén dung sang xe 6
t6 van tai duoc san xudt, lip rap ¢ Viét Nam dé
van chuyén gb kha pho bién.

Do dac thu cua duong lam nghiép (duong
dbc, tron, nhiéu loai mat duong khac nhau...),
cho nén can thiét phai nghién ctru dé xac dinh
kha ning lam viéc cta xe dé lam co s cho
viée dua ra cac chi dan, khuyén cdo gidi han
pham vi hoat dong nham khai thac, str dung xe
6 t6 tai duoc san xuét, lip rap & trong nudc vao
viéc van chuyén gd dat hiéu qua cao va dam
bdo an toan khi lam vi¢c. Vi y nghia do, viéc
nghién ctru xac dinh kha nang lam viéc cua xe
6 t6 tai Thaco HD72 san xuit, lép rap tai Viét
Nam khi van chuyén gd 1a can thiét va c6 y
nghia thyc tién cao.

II. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap ké thira tai liéu

Thu thap, suu tim céc tai liéu chuyén mon
lién quan dén linh vuc dong luc hoc doc cua xe
6 to dé lam co so cho viéc nghién ctu Iy
thuyét.

2.2. Phuong phap nghién ciru 1y thuyét
Str dung 1y thuyét 6 t6, co hoc k¥ thuat dé

xdy dung mé hinh tinh toan vé kha ning kéo,
bam ciia xe 6 t6 khi van chuyén g dé lam co
sO cho viéc xac dinh kha nang lam viéc cua xe
6 t6 Thaco HD72 khi van chuyén gd trén céc
loai duong khac khau.

III. KET QUA NGHIEN CUU, THAO LUAN
3.1. Xay dung dwong dac tinh kéo cia xe 0
t6 Thaco HD72

3.1.1. Xdy dung dwong ddc tinh ngoai clia
dong co xe 6 to6 Thaco HD72

Pbong co dung trén xe 6 t6 Thaco HD72 c6
mot sb thong sb k thudt chinh nhu sau:

Loai dong co: Pong co diesel, 4 ky, 4 xi-
lanh thang hang, turbo ting ap, 1am mat bang
nuodc; cong sudt cuc dai/tbc do quay: 96
(kW)/2900 (v/p); md men xodn cuc dai: 372
(Nm)/1800 (vong/pht).

Ap dung cong thic S. R. Lay Pecman:

Ne Ne 2 Ne 3

Ne = Nmax- [aa +b. (E) — C. (E) ] (1)

Trong do:

N, n. - Cong suit hiru ich va tbc do quay
ctia dong co tmg voi mot diém bét ky;

Nmax, v - CoOng suét ¢6 ich cuc dai va $b
vong quay twong Gmg & cong sudt cuc dai;

a, b, ¢ - Céc hé s thuc nghiém (v6i dong co
trén xe 0 t6 Thaco HD 72 la loai dong co
Diezel 4 ky c6 budng chay xody 16c nén ta co:
a=0,7,b=1.3;c=1).

Thay cac gia tri vao cong thirc (1) ta co:
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n n ? n ’
N,=96/07.——+13) —<—| +1]—*¢ (2)
2900 2900 2900

Mat khac, mbi quan hé gilta momen x04n
M. véi céac gia tri N, va n theo cong thuec:
M= 10*.N, 3)
1,047.n,
Trong do:
N, - Cong suat dong co (KW);

ne - SO vong quay cia truc khuyu dong co
(v/ph);

M. - M6 men quay cua dong co (Nm).

Thay céac gia tri khac nhau cua n. trong
khodng (Nmin - Nmax) cua dong co xe tai Thaco
HD72 vao cac cong thirc (2) va (3) ta co két
qua dugc ghi ¢ bang 1 va duong dic tinh ngoai
cua dong co trén xe 6 t6 Thaco HD72 & hinh 1.

Bang 1. Két qua tinh toan cac thong sé ciia dwong dic tinh ngoai ciia ddng co

n. (v/ph) N. (kW) M, (N.m)
700 22,14 302,11
900 30,01 318,43
1100 38,21 331,74
1300 46,56 342,04
1500 54,86 349,33
1700 62,94 353,62
1900 70,60 354,90
2100 77,65 353,17
2300 83,91 348,43
2500 89,17 340,69
2700 93,27 329,93
2900 96,00 316,17
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Hinh 1. Pudng dic tinh ngoai ctiia dong co trén xe Thaco HD72

3.1.2. Xdy dung dwong dac tinh kéo cua 0 to
Thaco HD72

Puong dic tinh kéo 1y thuyét cta 6 t6 1a dd
thi biéu dién mdi quan hé giita luc kéo tiép
tuyén & cac tay sd khac nhau twong tmg véi toc
d6 chuyén dong cua xe, nghia 1a:

B =) (4)
Dé xdy dung dugc dudng dic tinh kéo 1y thuyét

cta O t6, tién hanh xac dinh luc kéo tiép tuyén tai
banh xe chi dong va van tdc chuyén dong cua xe 6
t0 twong tmg véi cac tay sd khac nhau.
a. Xdc dinh luc kéo tiép tuyén ¢ cdc tay so
khdc nhau

Luc kéo tiép tuyén tai cac banh xe chii dong
& cac tay s6 khac nhau dugc xac dinh theo
cong thuec:
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Ml’h

Ar,, ©)

b=

Trong do:

M. Mo men quay trén truc dong co (Nm)

i, - Ti sb truyen chung cia hé thong truyen luc;

n, - Hiéu suat chung ctia hé thong truyén lyc;

- Béan kinh lan cia banh xe (m);

A - Hé sb ké dén su bién dang cua 15p.

Bang cach thay gia tri ij, twong ng voi cac
ty truyén & cac tay s6 khac nhau vao cong thirc
(5) s& thu duogc gia tri cua luc kéo tiép tuyén
tuong ung.

A

b. Vin toc chuyén dong ciia 6 té 6 cdc so
truyén khdc nhau

Mit khac ta lai c6 mdi quan hé giita tbc do
& truc co cua dong co (ne) véi van tdc chuyén
dong cua xe 6 t6 (v) theo cong thirc:

_ 2z, .1, (6)
60y,

Bing cach thay déi gia tri n, & mot s mirc

trong khoang to on) " dén n,™ va i, tuong rng

v6i ty s6 truyén & cac tay s6 khac nhau, két qua
thu dugc ghi ¢ bang 2.

Bang 2. Gia tri van toc ciia xe 6 td v (km/h) twong ing véi ty s truyén & cac tay sb

n. (v/p) vi(sb 1) v, (s6 2) v3(s6 3) V4 (sb 4) vs(s6 5) v (s6 L)
700 3,37 5,65 10,65 18,11 25,09 3,37
900 4,33 7,26 13,70 23,29 32,25 4,33
1100 5,29 8,87 16,74 28,46 39,42 5,29
1300 6,25 10,49 19,79 33,64 46,59 6,25
1500 7,21 12,10 22,83 38,81 53,76 721
1700 8,18 13,71 25,87 43,99 60,92 8,18
1900 9,14 15,32 28,92 49,16 68,09 9,14
2100 10,10 16,94 31,96 54,34 75,26 10,10
2300 11,06 18,55 35,01 59,51 82,43 11,06
2500 12,02 20,16 38,05 64,69 89,59 12,02
2700 12,99 21,78 41,10 69,86 96,76 12,99
2900 13,95 23,39 44,14 75,04 103,93 13,95

Thay céc gia tri n. bang cac gia tri van toc
(v) & cac tay sb twong tmg (bang 2), dua két
qua tinh toan xay dung duong dac tinh ngoai
ctia dong co 6 t6 (bang 1) va mdi quan hé giira
mo men va lyc kéo tiép tuyén theo cong thirc

14000
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(5) ta xay dung duong dac tinh kéo cho 6 to
P, = f(v) tuong tmg & cac tay sd khac nhau
(hinh 2):

—— Pk2
—— Pk3
——— Pk

—— PkS
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Hinh 2. Db thj diic tinh kéo ciia xe 6 td Thaco HD72 ¢ cac tay s6 khac nhau

3.2. Xay dung dd thi cAn bing lwc kéo, bam
ciia xe 6 t6 van chuyén g trén mit dwong

déc doc
3.2.1. Xdy dung mo hinh tinh todn
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Khi 6 t6 van chuyén gb trén mit dudng dbc
doc, xét cho truong hop nguy hiém hon, d6 1a
truong hop xe 6 t6 van chuyén lén doc. So do

phan tich cac lyc, m6 men tac dung lén xe 0 t0

Thaco HD72 van chuyén g trong truong hop
chuyén dong 1én déc nhu hinh 3.

Khi xe 6 t6 chuyén dong 1én ddc sé& chiu tac
dung cua cac lyc va mémen sau:

+ Trong luong toan bd cua xe 6 t6 G (bao
gdm tu trong clia xe 6 t0 va trong tai);

+ Luc can lan: Py, Pp (luc can lan trén cac
banh xe trudc va sau);

+ Luc can khong khi: P;

+ Luc can quan tinh: Pj;

+ Luc kéo tiép tuyén tai banh xe chu dong: Py,

+ Momen x0dn & cu chu dong: My,

+ Mo6men cén lan ¢ cac banh xe: My

7 - G.cosa.(b— fr,)—(G.sina+ P, +P,).h,

+ Mo6men quén tinh & cac banh xe: M;;

+ Phan lyc phap tuyén tai banh xe trudc va
sau Z], ZzA
3.2.2. Xac dinh gia tri cdc luc tac dung lén xe
é t6 khi chuyén djng lén déc
a. Phén lwc phdp tuyén ¢ cdc banh xe 6 t6

Dé xac dinh phan Iyc phap tuyén & cac banh
xe 0 t0 Z; va Z, bang cach thiét 1ap cac phuong
trinh cin bang mémen d6i voi diém A va B,
sau khi bién d6i (coi 4, ~ h.) ta co:

(7)

! L

_Gceosa.(a+ fr,)+(Gsina+P,+P,).h,

va Z, =

Trong do:

G - Trong luong toan bd cua xe 6 t6 (N);

L - Chiéu dai co s& cta xe 6 to (m);

a, b - Khoang cach tr trong tam dén truc
banh xe trudce va sau, duoc xac dinh bﬁng thuc
nghiém (m);

h, - Toa d6 chiéu cao trong tam cua xe 0 to (m);

h,, - Khoang cach tu diém dit lyc can cua
khong khi dén mat duong (m);

a - Goc dbc cua dudng trong mit phang doc
(d9);

P; - Luc can 1én doc (N),

(8)

P - Luc can cua khong khi (N);

P; - Luc can quan tinh khi xe 6 t6 khi
chuyén dong khong 6n dinh (N).
b. Lwec cin lian chuyén djng ciia xe 6 to

- Luc can lan cua xe 6 t6 duogc xac dinh theo
cong thuec:

Pi=(Z,+Z,).f=fG.cosa (9)

Trong do:

G - Trong lugng toan b cua xe 6 td (N);

a - Goe dbe doc (do);

f - Hé s can lan Gng v6i timg loai duong
khac nhau (tra theo bang).
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c. Lwe cin lén déc P;

Khi xe 6 t6 chuyén dong 1én doc thi trong
luong G duoc phan tich ra hai thanh phan
(hinh 3). Thanh phian Gcoso. tic dung vudng
goc voi mat duong va giy nén cac phan luc
phap tuyén ciia duong tac dung 1én cac banh xe
14 Z, va Z,. Thanh phan thir hai Gsino can lai
su chuyén dong cua xe khi 1én dbc va duoc goi
la luc can 1én dbc P;:

Vay luc can khi xe 6 t6 chuyén dong 1én
déc duoc xac dinh theo cong thirc:

Pi=G.sin a (10)
d. Luc cdn ciia khong khi P,

Bing thyc nghiém di xac dinh lyc can
khong khi cua xe 6 to khi chuyén dong theo
cong thuec:

P,=K.Fv,? (11)

Trong do:

K - Hé s6 can khong khi, n6 phu thudc vao
hinh dang 6 to, chét luong bé mat, mat do
khong khi (N.s®/m*) tra bang duoc K =
0,625;

F - Dién tich can chinh dién ctia xe 0 t0,
nghia 13 dién tich hinh chiéu ctia 6 t6 may kéo
trén mit phang vudng goc véi truc doc cua
chung (m?);

vo - Van toc chuyén dong tuong dbi cua xe
0 t0 so voi khong khi (m/s).

e. Luc can quan tinh
Lyc can quan tinh P; xuét hién khi xe 6 to

chuyén dong khong 6n dinh (luc ting tbc, luc
giam tdc), duge xac dinh theo cong thirc:

p=62; (12
g

Trong do:

J - Gia toc cua xe 6 to khi chuyén dong
(m/s°);

S, - Hé s6 tinh dén anh huong cia cac khoi
luong chuyén dong quay, tinh toan gan dung
theo cong thuc:

8, =105+0,05;; (13)

Véi iy 1a ty s6 truyén cta hop sd khi tinh
toan & mot sb truyén cu thé.

f. Lwe bam ciia xe 6 t6 vin chuyén gé

Diéu kién dé xe 6 t6 c¢6 thé chuyén dong
duoc 13 & tai bé mat tiép xuc gitra banh xe chu
dong va mat duong phai tdn tai lwc bam nhét
dinh. Néu Iyc bam nho thi banh xe chii dong co
thé bi truot tron (trong trudng hop khi co
momen chu dong 16n) hodc banh xe bi trugt 1ét
(truong hop khi & banh xe c6 momen phanh
16n). Khi banh xe khong con kha nidng bam
(banh xe bi truot hoan toan), lic d6 luc kéo
tiép myén dat gia tri cuc dai.

Gia tri cia lyc bam P, phy thudc vao cAu

tao cua lép xe, chat luong bé mat duong va tai
trong phap tuyén, duoc xac dinh theo cong
thire sau:

{G.cos a.(a+ fr,)+(Gsina+P +P,).h, }

P =¢Z,=0¢. 7 (14)
3.2.3. Xdy dwng @6 thi cén bang luc kéo, bam  gb phai thoa man bat dang thirc sau:

ciia xe é t6 khi vin chuyén gé P,>P.2) P (16)
a. Phwong trinh cdlz bdl}g lwc kéo, bam ciia Nghia la:

xe 0 to khi van chuyén go ¢Z,>P 2P, £P+P, +P (17)

Khi xe 6 t6 chuyén dong trén duong doc
doc luc kéo tiép tuyén & cac banh xe chi dong
duoc su dung dé khic phuc céc loai luc can
chuyén dong, ta c6 phuong trinh can bang luc
kéo nhu sau:

Pk:Pf'i])i+])(ui])j (15)

DPong thoi, diéu kién dé xe 0 t6 co thé
chuyén dong dugc trén duong khi van chuyén

b. Xay dung dé thi cén bang luc kéo, bam ciia
xe 6 t6 khi chuyén dpng trén cdc logi dwong
¢6 d¢ doc doc khéc nhau

Thay cac gia tri vao cac cong thic (9), (10),
(11), (12) va (14) ta tinh duogc cac loai luc can
va luc bam cua xe 6 t6 khi chuyén dong trén
timg loai dudng khac nhau. Két hop véi duong
dic tinh kéo 1y thuyét (muc 3.1.2) va két qua
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tinh toan cac loai luc can chuyén dong (muc s6 loai duong c6 do dbc doc khac nhau (hinh 4,
3.2.2), ta x& xay dung duoc do thi cAn bang lyc  hinh 5 va hinh 6).
kéo bam cho xe 6 t6 khi chuyén dong trén mot
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Hinh 4. Db thj can bing lwc kéo, bam ciia xe & t6 ¢ dwong cé dp doc 5°
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Hinh 5. Do thij cin bing luc kéo, bam ciia xe 8 td ¢ dwong c6 do déc 10°
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Hinh 6. Db thij cin bing luc kéo, bam ciia xe 8 td ¢ dwong c6 do déc 15°
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Céc dudng biéu dién trén cac do thi ¢ hinh
4,5 va6, bao gém:

- Puong Py; 1a duong luc bam cua xe 6 to
khi van chuyén trén dudng nhwa hoic dudng
bé tong;

- Puong Py, 1a duong lyc bam cua xe 6 to
khi van chuyén trén dudng dat, da;

- Puong Py; 1a duong lyc bam cua xe 6 to
khi van chuyén trén duong dat sau khi mua;

- Puong P 1a dudng lyc can téng cong cua
xe 0 t0 khi van chuyén trén duong nhya hoac
duong bé tong;

- Puodng P, 1a duong luc can tong cong cua
xe 0 t0 khi van chuyén trén duong dat, da;

- Puong P.; 1a duong lyc can téng cong cua
xe 6 t6 khi van chuyén trén duong dat uét sau
mua.

3.3. Khia nang kéo, bim ciia xe 6 to van
chuyén gd trén dwdng c6 dd doc khac nhau

Can cir vao diéu kién can va du cho 6 to
chuyén dong dugc trén dudong (bit phuong
trinh 17) va dya vao cac d6 thi hinh 4, hinh 5
va hinh 6, cho phép lya chon duogc tay sb cling
nhu pham vi gii han téc do phu hop cua xe
chuyén dong trén céac loai duong, voi do dbe
doc khac nhau, két qua d6 s& khuyén céo cho
1ai xe diéu khién xe hiéu qua va an toan, cu thé
nhu sau:

a. Puwong cé dé doc <5°

- Khi di trén dudng nhya, bé tong:

+ Tay sb 3, v6i toc do xe giéi han trong
khoang (11 - 13) km/h;

+ Tay s 4, v6i toc do xe giéi han trong
khoang (18 - 75) km/h;

+ Tay sb 5, v6i toc d6 xe giéi han trong
khoang (25 - 104) km/h.

- Khi di trén duong dat kho:

+ Tay s 4, v6i toc do xe giéi han trong
khoang (18 - 75) km/h;

+ Tay sb 5, v6i toc do xe giéi han trong
khoang (25 - 104) km.

b. Puong cé dé doc 5° +10°
- Khi di trén duong nhya, bé tong:
+ Tay sb 3, v6i toc do xe giéi han trong

khoang (11 - 20) km/h hodc (38 - 44) km/h;

+ Tay s6 4, v6i toc do xe giéi han trong
khoang (18 — 75) km/h;

+ Tay sb 5, v6i toc do xe giéi han trong
khoang (25 — 104) km/h.

- Khi di trén duong dit khé:

+ Tay sO 4, v6i toc do xe gidi han trong
khoang (18 — 30) km/h hodc (68 — 75) km/h;

+ Tay sd 5, v6i toc do xe gidi han trong
khoang (25 — 98) km/h.

c. Puwong c6 dp déc 10° +15°

- Khi di trén dudong nhya, bé tong:

+ Tay s6 3, v6i toc do xe giéi han trong
khoang (11— 44) km/h;

+ Tay sb 4, v6i toc do xe giéi han trong
khoang (18— 75) km/h.

- Khi di trén duong dit kho:

+ Tay sO 4, v6i toc d6 xe gidi han trong
khoang (18 — 30) km/h hodc (58 — 75) km/h.
IV. KET LUAN

Viéc su dung xe 6 t6 tai dugc san Xuét va
lap rap & Viét Nam dé van chuyén gb thay thé
cac thiét bi chuyén dung trudc day 1a kha phd
bién & cac cong ty 1am nghiép hién nay. Viéc
nghién ctru xac dinh kha nang kéo, bam cho xe
dé 1am co s& cho viéc lya chon tay sb cling nhu
pham vi toc do chuyén dong ciia xe trén cac
loai duong cu thé 1a can thiét va c6 y nghia
thuc tién cao.

Nghién ctru da xay dung duoc duong dac
tinh ngoai cho dong co, duong dac tinh kéo 1y
thuyét va cac dd thi can bang luc kéo bam cua
xe 0 t6 Thaco HD72 khi van chuyén gb ¢ mot
s6 loai duong khac nhau (duong nhua, duong
bé tong va duong dat da kho va uét...) voi do
dbc doc cu thé (nho hon 50, tr 5° - 10° va tur
10°- 159%.

Xéc dinh dugc céc tay sb ciing nhu pham vi
tbc do chuyén dong phu hop cua xe 6 t6. Két
qua d6 12 tai liéu chi din, khuyén nghi cho viéc
khai thac va stir dung xe 6 t6 Thaco HD72 san
xuét tai Viét Nam khi van chuyén g0 dat hiéu
qué cao va han ché thap nhét nhiing tai nan xay
ra ddi véi xe va nguoi diéu khién.
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THE WORKING ABILITY WHEN TRANSPORT
OF LOGS UNDER DRAG AND ADHESIVE CONDITIONS
OF THE TRUCK THACO HD72 MADE IN VIETNAM

Le Van Thai
Vietnam National University of Forestry

SUMMARY

This article presents results of an external characteristic line for an engine as a basis for the creation of the
theoretical characteristic line with different gears. Using automotive theory, based on the theoretical
characteristic line and types of drag forces when hauling with slope up, equilibrium force graphs for some
different types of roads ( asphalt, concrete roads, dry and wet soil and rock roads) with specific vertical slope
(smaller than 5°, from 5° to 10°, from 10° to 15°) are created. Deriving from the need and sufficient conditions
for truck moving on the road, based on the equilibrium force graphs, the range of speed at different gears for
vehicle has been identified. The results of the research are the recommended references for the safe and
efficient use.

Keywords: Drag and adhesive conditions, external characteristic line, theoretical characteristic line,
transport of logs, truck Thaco HD72.
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