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TOM TAT

Vin dung co sé Iy thuyét déng hoc quay vong ciia 6 t6 kéo ro modc chuyén dong
trén dwong dé xay dung mé hinh tinh todn déng hoc quay vong cua lién hop mdy kéo
bén banh véi ro mode mét truc, tir d6 tinh todn xdc dinh dwoc mot sé thong s0 ddc
trung déng hoc quay vong chii yéu cia lién hop mdy kéo Shibaura SD 3100 véi ro
modc mét truc khi van chuyén gé dam bdao diéu kién dong hoc quay vong Ackerman
bao gom: Géc quay vong ciia banh xe ddan hwéng phia bén trong va bén ngodi; bdan
kinh quay ciia ro moéc quay quanh tam quay vong tirc thoi; khodng cach tir truc doi
xitng doc ciia mdy kéo dén tam quay vong tirc thoi; ban kinh quay vong ciia toa do
trong tam ciia mdy kéo déi véi tam quay vong tirc thoi; géc hop béi truc doi xitng doc
ciia mdy kéo va truc doi ximg doc ciia ro modc va bé rong mdt dwong toi thiéu can thiét
cho lién hop may quay vong.

Tir khoa: Dong hoc quay vong, lién hop may kéo, ro mooc mot truc, quay vong
Ackerma

SUMMARY

Applying the theoretical basis of rotational dynamic automotive on study of a
tractor mounted with a trailer when steering on road to build a computational model
of rotational dynamic of the four-wheel tractors mounted with single-axle trailers,
from which it could be determined some key rotation dynamics specifications of the
Shibaura SD 3100 tractor mounted with a single-axle trailer when transporting logs
based on Ackerman's rotational dynamic theory, including: Rotation angle of inside
and outside steering wheels; The turning radius of the trailer around the instantaneous
center of rotation,; Distance from the machine conjugate longitudinal symmetry axis to
the instantaneous center of rotation, Turning radius of the coordinates of the center of
gravity of tractor to the the instantaneous center of rotation; Angle between the tractor
longitudinal axis and the trailer longitudinal axis and the minimum width required for

the rounded movement.
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PAT VAN DE

Mot trong cac san pham cua dé tai
cdp nha nudc KCO7 - 26 1a lién hop
may kéo Shibaura SD 3100 v&i ro
modc chu dong mot truc dé van chuyén
gb. Uu diém ndi bat cua lién hop may
1a st dung ro modc voi cau chi dong,
toa do trong tam thép nho d6 co thé
ting kha ning kéo bam, 6n dinh. Do d6
lién hop may c6 thé chuyén dong dugc
trén nhiing dia hinh duong 1am nghi¢p
khi van chuyén gb.

Vi day 1a san pham thiét ké ché
tao mdi nén trong qua trinh st dung da
boc 16 mot s6 nhuoc diém nhu 13 két
cau cuia ro modc kha cong kénh, chi phi
kim loai 16n ciing nhu chua c6 hé théng
phanh ro modc va diac biét 1a chua
nghién ctru cai tién co cdu quay vong
cua may kéo cho phu hop véi chuc
nang lam viéc cua lién hop may dan
dén ban kinh quay vong ctia lién hop
may kha 16n va cac banh xe thuong bi
trugt 18t va truot quay khi vao duong
vong gdy nén mat mat cong suat vo ich
ting va mon 16p rt nhanh.

Nhu vay, mudn dua san phém cua
dé tai vao phuc vu san xuét thi can thiét
phai nghién ctru dong hoc cua lién hop
may mot cach day du va toan dién dé
lam co s& cho vi¢c khai thac sir dung
hop 1y lién hop may an toan va hi¢u
qua.

Pé c6 co sé cho viéc nghién ctu
thiét ké cai tién co cdu lai quay vong ciia
may kéo, gop phan nang cao hiéu qua sir

dung thi can thiét phai nghién ctru dong
hoc quay vong mot cach diy du va toan
dién dé lam co s& cho viéc hoan thién
san pham ciing nhu sir dung an toan va
khai thac hop 1y lién hop may phuc vu
san Xuat.
II. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap ké thira tai li¢u:
Thu thap, tham khao, ké thira cac tai
liéu chuyén mon lién quan dé 1am co s
cho viéc nghién ctru 1y thuyét.
2.2. Phuong phap nghién ciu ly
thuyét: Van dung 1y thuyét dong hoc
quay vong cua 0 to
III. KET QUA VA THAO LUAN
3.1. Liéen hop may kéo
Shibaura SD 3100 véi ro
moéc mét truc van chuyén go
So dd két cau hinh hoc lién hop
may kéo bén banh véi ro modec mot
truc khi van chuyén gd véi cac kich
thude hinh hoc duge thé hién ¢ hinh 01,
[2].



Hinh 01 — So d6 két cAu hinh hoc lién hop may kéo Shibaura SD 3100

v6i ro modc mot truc

Trong do, [3]:

- Khoang cach tir cdu trudc toi
trong tam may kéo. A;= 1016 mm

- Khoang cach tir cau sau t6i trong
tam may kéo, a, = 799 mm

- Khoang cach tir cAu sau t6i diém
ndi ro modc, bi= 400 mm

- Khoang cach tir khép ndi t6i truc
ro mooc, b,= 3094 mm

- Toa d6 trong tam may kéo theo
chiéu thang démg, h; = 550 mm

- Khoang cach tur truc banh trude
va truc banh sau may kéo, L = 1830
mm

- Khoang cach tir diém xa nhat
phia trude dén truc trude may kéo, g =
0,45 m

- Chiéu rong may kéo, B=1430 mm

- Chiéu rong hai banh ro modc
max, B;= 1704 mm
3.2. Xy dung mo hinh dfng hoc
quay vong ciia lién hop may kéo bén
banh v6i ro moéc mét truc van
chuyén g

Dua vao so d6 két cau hinh hoc
cta lién hop may kéo bdn banh véi ro

modc mdt tryc (hinh 01), tién hanh xay
dung mo hinh dong hoc quay vong cho
lién hop may kéo bon banh vai ro mode
mot tryc van chuyén gd nhu hinh 02,
[4].

Khi lién hop may vao dudng
vong, dé& dam bao cic banh xe din
huéng khong bi trugt 1ét va trugt quay
thi dudng vudng goc ciia véc to van tdc
chuyén dong cua tit ca cic banh xe
phai gip nhau tai mot diém (diém O),
diém d6 chinh 13 tAm quay tic thoi cia
lién hop may (hinh 02), [1], [4].

Pé dam bao diéu kién dong hoc
quay vong Ackerman, tir hinh vé 02 c6
thé rat ra moi quan hé luong giac sau:

B
tgd,—cotg §,=—
colgo,—colgo,; =" (1)

Trong do:
8, - Goc quay vong cua banh xe dan
hudng phia trong;
8, - Goc quay vong cua banh xe dan
hudng phia ngoai;

B - Khoang cach gilra hai tdm tru
dtmg ctia cic banh xe dan huéng, m;

L - Chiéu dai co s¢ cua may kéo, m.



Hinh 02 - M6 hinh tinh toan ddng hoc quay vong ciia lién hop may kéo bon banh
v6i ro moéc mdt truc van chuyén gb

Toa do trong tdm cia may kéo
quay quanh tdm quay tic thoi O véi
ban kinh la R, trong khi d6 ro modc
quay quanh tdm quay tic thoi O véi
ban kinh 1a R,, ta co:

R=va+L’cotg’§ (2)
cotg50;-cotg<5i 3)

Tt quan h¢ hinh hoc trén hinh 02

ta co, [4]:

V§iCotgd =

L
tgd.=
R~
L
tgé,=———
va~ ' R1+§ (%)
- 1
2tg"
o=~ |bi-b,
(',Ztgflzi2
t

h) Bé rong mat duong tbi thicu
dam bao cho lién hgp may quay vong

Ackerman

1 L -1 L
R=1pBi—~ ="1p4
Suy ra:R, 2 Br tgs, 2 tg 8, (6)

1

Ban kinh quay ctia ro moo6c quay
quanh tam quay tc thoi O khi lién hop
may chuyén dong trén dudng vong.

-

Hoac
-

2
+bi=b; (7)

Lcotg 6i+%B

2
+bf—b§ (8)

Lcotg 50—%B

Tur tam gidc AOB ta co:
R=yR+b—b? (9)
O trang thai 6n dinh, goc hop gitta
truc d6i ximg ctia may kéo va ro mooc
duoc xac dinh theo biéu thire sau:

|R,—VR,—b*+b?|||b,—b, %0

(10)

|by+b,|[b—b,=0

Mé hinh tinh toan xac dinh bé
rong duong t6i thiéu dam bao cho lién



hop may quay vong Ackerman duogc
trinh bay ¢ hinh 03,[4].

Khi lién hop may quay vong thi
diém ngoai cung (diém xa tdm quay tlic
thoi nhat) trén may kéo quay quanh tam
quay O véi ban kinh 16n nhat (Rpa) va
diém bén trong trén banh xe ro modc
(diém gin tAm quay tic thoi nhat) sé
quay quanh tam quay O vdi ban kinh

Rumin, cac ban kinh d6 dugc xac dinh
theo cac biéu thirc sau:
a) Ban kinh quay vong nho nhét (Rui)
cua lién hop may dbi véi tAm quay tic
thoi O:

1

Rmin:Rt_EBt (11)

Thay R, tir biéu thuc (7) va (8) vao
biéu thuc (11), ta dugc:

R, :\/(Lcotg 6i+% B

hoac

2 ~1
+bf—b§7B (12)

Rmin :\/

Lcotg 60+% B

? -1
+bi—b§73 (13)

Va theo quan h¢ lugng gidc ¢ hinh 03, ta c6:

(14)

Hinh 03 — M hinh tinh to4n bé rong dwong ti thiéu cho li¢n hgp may chuyén

dong quay vong

b) Ban kinh quay vong 16n nhit cta lién hop may dbi voi tim quay tire thoi O:

Rmax = \/

BV
R +—
2

+L+g” (18)

O day: R,=1(R

Bé rong mit duong t6i thiéu yéu
ciu cho lién hop may quay vong

+B,+b:—b; (19)

Ackerman dugc x4c dinh theo biéu
thure:



Alqzlqmax_l'zmin (19)

3.3. Xac dinh mdt so6 thong sb dic
trung dong hoc quay vong cua lién
hgp may kéo Shibaura SD 3100 véi
ro moéc mot truc van chuyén gé

Tu cac kich thudc hinh hoc cua
lién hop may duoc thé hién trén hinh
01, &p dung cac cong thirc muc 3.2 ta
x4dc dinh dugc mot sd thong s6 dac

§,=cotg '

B
—+cotg b,
I go;

_ -1
=9 1814

trung dong hoc quay vong cua lién hop
may bao gdm:

a) Goéc quay vong ctia banh xe dan
huéng phia bén trong: §,=12° (do truc
tiép trén may kéo trong trudng hop
nguoi 1ai danh hét vanh vo ling 1ai sang
phia bén trai):

b) Gbéc quay vong cua banh xe
dan hudng phia bén ngoai:

1430

+cotg 12°) =10,32°

c¢) Bén kinh quay ctuia ro mo6c quay quanh tdm quay tuc thoi O:

-

Lcotg é, +% B

d) Khoang cach tir truc dbi xtmg doc
ciia may kéo dén tdm quay vong tic
thoi O:

1 L _1430+ 1814

R:—B _ —
TP gs, T 2 g0 2Pm

Suy ra:

cotg 6 ,+cotg d,
2

-1

d=cotg

2
+bi—b; = \/(1814 cotg 12°+T

2

1430 1" 400230942

=8,725m

e) Cotgé la trung binh cdng cta
cotg goc quay vong cuia banh xe dan
hudng phia trong va phia ngoai khi lién
hop may quay vong;

cotg 10,32°+ cotg 12°

): 11,097°
2

f) Ban kinh quay cua toa do trong tim may kéo d6i tim quay ttc thoi O:

R=1799%+1814>cotg" 11,097°

=9,283 m

g) Goc hop gitra truc doc cua may kéo voi ro mode (goc gitra ro mooc voi may kéo):

9:2tg_1{

1

02tg
J [400—3094

1 2 12 12
= R VR—Db2+b)

=¢

0
(8725i\/87252—4002+30942)}: [— 162,94

21,97°

h) Bé rong mit dudng t6i thiéu dam bao cho lién hop may quay vong Ackerman

* Ban kinh quay vong nho nhat (R.) cia lién hop méay ddi vi tim quay tirc thoi O:

Rmm:\/Rz—a§+bi—b§_71B
t



1/9,2832—0,799%+0,4°—3,094% —

1,704
L704 =7,872m

* Khoang cach tir tim quay tirc thoi dén truc ddi ximg doc ciia may kéo:

R,=/[R,,,+ B, +b>—b=\7,872+0,852] +3,094°~0,4°=9,122 m

* Ban kinh quay vong 16n nhat cta lién hop may ddi véi tam quay tic thoi O:

2

Rmax = \/

+(L+g)2=\/

R+—
2

9,122+%

+(1,814+0,85/°=10,198 m

Bé rong mit dudng yéu cau tdi thiéu cho lién hop may quay vong Ackerman

duoc x4c dinh theo biéu thic:

AR=R,,—R,,=10,703—7,822 =2 376 m

IV. KET LUAN

ba xay dung dugc md hinh tinh
toan dong hoc quay vong cho lién hop
may kéo bdén banh véi ro modec mot
truc van chuyén gd ciing nhu 1y thuyét
tinh toan bé rong tdi thiéu cua mit
duong cho lién hop may quay vong
dung trén co s& van dung 1y thuyét
dong hoc quay vong cua 6 t6 kéo ro
mooc.

Ap dung co sd 1y thuyét dong hoc
quay vong cua lién hop may kéo bdn
banh véi ro moodc cho lién hgp may kéo
Shibaura SD3100 v41 ro modc mot truc
van chuyén gd dé tinh toan xac dinh
duoc mot sd thong s6 dic trung dong
hoc quay vong chi yéu dam bao diéu
kién dong hoc quay vong Ackerman, cu
thé:

- Goc quay vong ctia banh xe dan
huéng phia bén trongs,=12" va bén
ngoais,=10,32°;

- Ban kinh quay ctia ro mooc
quay quanh tam quay vong tuc thoi,
R,=8,725m;

- Khoang cach tir truc dbi ximg
doc ciia may kéo dén tdm quay vong
tuc thoi, R,=9,249m;

- Goc cotgd trung binh cua cotgd;
va cotgd, 1a § =11,097°

- Béan kinh quay vong cua toa do
trong tdm cua may kéo dbi tim quay
tuc thoi, Ry = 9,283 m;

- Géc hop giita truc di ximg doc
ciia may kéo va tryc ddi ximg doc cia
ro mooéc, 6¢21,97°

- B& rong mit dudng t6i thiéu can
thiét cho lién hop may quay vong
Ackerman la: AR =2,376 m
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