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TOM TAT

Nghién ctru nay giéi thiéu két qua xay dwng md hinh dao dong thdng ding cla lién hop may gieo hat két hop
véi bén phan cho dau twong. Dao déng clia cac diém déc biét trén lién hop may dwoc mé ta bang db thi théng qua
phwong phép sé bing phan mé&m Matlab khi cho cac théng sé clia ham kich déng thay ddi, trong hai trwdng hop:
ham kich dong lién tuc va ham kich déng don dang cosin. Véi lién két 4 khau ban 1& sau may kéo, khi lam viéc & thé
boi, dao déng clia may gieo hat két hop v&i bén phan cho dau twong (may G4B2) chiu anh hwéng clia dao dong
may kéo 1a rat nhé so v&i anh hwéng truc tiép clia map mé mat ddng. Didm gan banh xe may G4B2 c6 bién dé dao
ddng nhd hon cac diém xa hon. Can gidm téc dd tién khi lién hop may qua map mé co bién dd Ién (ho > 0,15m) va
bwédc nhé (Sp< 1,0m).

T khéa: Dao déng thdng dirng, lién hop may, may gieo va bén phan cho dau twong.
Vertical Oscillation Model of Sowing Machine Combined with Fertilization for Soybean

ABSTRACT

This study presents the result of building the vertical oscillation model of the conjugate machine (sowing machine
combined with fertilization for soybean (G4B2 machine) and tractor). The fluctuations of special points on the conjugate
machine are described graphically through numerical methods by Matlab software when the parameters of the stimulus
function change, in two cases: the continuous stimulating function and the single stimulating function cosine form. The
tractor has a four-link hinge knuckle at the back, when working in the free state, the G4B2 machine oscillation affected
by tractor oscillation is very small. The point near the wheel of the G4B2 machine has a smaller amplitude of oscillation
than the remote point. It is necessary to decrease the feeding speed when combining the machine through the rough
ground with large amplitude (hp > 0.15m) and small steps (Sp < 1.0m).

Keywords: Vertical oscillation, conjugate machine, sowing and fertilization machine for soybean.

Déi véi cac may gieo hat két hop véi bén
phan cho d4u tuong (may G4B2) nhu da gidi
thiéu trong nghién c@u cua Nguyén Chung
Thong & cs. (2018), khi lam viéc trén déng
rudng, dao déng cua lién hgp may cé thé anh

1. DAT VAN DE

Khi may méc lam viéc, néi chung déu xay
ra dao dong, bién d6 va tdn s6 dao dong phu

thudc vao nhiéu yéu t6 nhu cau tao, lién két huéng dén chét lugng lam viée clia céc bo phan

lam viéc chinh, nhu kha nang 18y hat va giii hat
cua 16 dia bo phan gieo, kha néng 1ay phan cua
truc cudn bd phan bén phan, lam mat khoang,

trong may va cac kich déng bén ngoai. C6 nhiing
rung dong tao ra la c6 chi1 ¥ nhu may sang phan
loai, may nghién,.. Tuy nhién, hau hét rung

dong 1a khéng mong mudn, né khéng nhiing lam
ting tai trong tac dung lén chi tiét, giam tudi
tho may ma con lam giam ch4t lugng lam viéc
cua may (Lé Minh Lu, 2002; Adam, 2011).
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giam mat do cdy va phan bén so véi yéu cau.
Khi lam viéc trong diéu kién thuc té& thi rat
phtc tap, dao dong ciia may G4B2 bao gbm dao
dong trong cdc mit phing quan tinh chinh
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trung tdm. Tuy nhién, theo cac phén tich cho
th4y, dao ddng trong mit phing thing dtng doc
clia may la dao dong c6 anh hudng nhiéu nhat
dén chat lugng lam viéc ciia cac bd phan chinh.
Chinh vi vay, trong noi dung nay tac gia sé xay
dung m6 hinh khdo sat dao dong ciia may G4B2
khi lién hgp véi may kéo va di chuyén trén mat
dong, 1am co sé cho viée lya chon két cdu cua
may, phan bd vi tri dit cac bo phan lam viéc
chinh va lua chon ché& d6 lam viéc hdp 1y cho
lién hgp may khi lam viéc trong cac diéu kién
dong rudng khac nhau.

2. PHUONG PHAP NGHIEN CUU

D61 tugng nghién ctu: May G4B2 véi banh
sit lien hop sau may kéo banh 16p Kubota
L4508VN tai cd cdu nang ha thuy luc 3 diém
treo, bi dao déng thing dtng khi lam viéc trén
miét dong.

Dao ddng cta lién hdp may - ham kich thich
1a do su thay d6i bién dang méit déng theo thoi
gian. Ham kich thich c6 thé 1a don chiéc, bién
d6i ngdu nhién hoac ham bién d6i tuan hoan (Lé
Minh Lu, 2002). O day, tic gid chon ham kich
thich cta mip mé miat déng 14 ham bién d6i
tuan hoan c6 dang cosin nhu phuong trinh 1:

h .
h=-2 1—cos2—nS khiS>0 (1)
2 8,
Trong do:
h, 14 bién d6 ctia map mo méit dong (mm);
S, 14 budc cia map moé mit dong (mm).
Phuong phap nghién ctiu: Dao dong cua lién
hop may dudc mé ta bing phuong phap mo hinh
héa mo6 phoéng 1y thuyét va xay dung hé phuong
trinh vi phan. Dong thdi st dung phuong phap
6, bing phin mém Matlab dé khao sat anh
hudng ctia mot s6 yéu t6 dén dao dong thing
dting cta lién hdp may.

3. KET QUA VA THAO LUAN
3.1. M6 hinh dao dong va hé phuong trinh
vi phan

Mic di diéu kién thuc t& ¢6 thé khac nhau
va phtc tap, dé thuan lgi cho qua trinh nghién

ctiu, tac gia st dung mé hinh don gidn véi mot
s6 gia thiét sau:

- Lién hgp may chuyén dong thing déu
v,, = const, banh xe may kéo va may G4B2 ludn
tiép xtdc véi ranh ludng;

- Banh hoi cia may kéo c6 dd cting khong
d6i, bién dang nhé va ndm trong giéi han dan
hoi tuyén tinh;

- Nén dat khéng bi bién dang khi banh xe
di qua, bién dang m&p mo ciia nén dudi banh xe
4 hai bén 14 nhu nhau;

- May G4B2 lién két véi may kéo va lam
viéc 6 thé bai, lién két cta lién hop may 1a lién
két gifi va 1y tudng;

- Dao d6éng ctua than may kéo va than may
G4B2 quay quanh trong tdm ctua may va trong
pham vi géc nho.

Véi cac gia thiét nhu trén cho thiy, dao
doéng cua lién hgp may la dao ddng trong mit
phéng thing dtng doc, nhu hinh 1.

Cac ky hiéu ghi trén mo hinh:

0,, 0,, G, H la diém dat cac trong tam
may kéo, may G4B2, bd phan gieo va bd phan
b6n phéan;

m,, m,, m, 13 khéi lugng cua hai banh truéc
may kéo, khoi luong dudc treo cia may kéo va
may G4B2;

Ji, J, 12 md men quan tinh cta than may
véi truc y, va y, cia khéi lugng m, va m, di qua
trong tAm O; va O,;

C, Cy, Cy lan lugt 12 d6 ciling tuong duong
cua hai 16 xo giam x6c cau trudc, hai banh 16p
truée va hai banh banh 16p sau;

k,, ky, k. 12 hé s6 giam chan tuong duong
ctua hai 16 xo gidm x6c cdu trudc, hai banh 16p
trude va hai banh banh 16p sau;

®,, ¢, 12 chuyén vi géc cia than may kéo
va than may G4B2 quanh truc y; va y, di qua
trong tAm O, va O,;

2,2y, Z, 12 chuyén vi thing ding cla cac trong
tam banh 16pciu trude, may kéo va may G4B2;

Zy, Zg, 7, 12 chuyén vi thdng dtng clia céc
diém trén than may kéo va may G2B2 phia trén
banh 16p cau trude va cau sau;
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Hinh 1. M6 hinh dao dong thezxng ding cua lién hgp may G4B2

h,h,, h.la chiéu cao map mo6 mit duong tai
diém tiép xdc véi banh xe may G4B2, cac banh
xe cAu trudec va cAu sau cia may kéo.

May G4B2 dudc lién két véi may kéo thong
qua cd ciu treo 1a co cdu 4 khau ban 1€ nén khi
lam viéc than may kéo va thadn may G4B2 sé
dao déng, anh hudng tuong hé. Nhu vay, dao
dong thing ding cta cac bd phan lam viéc chinh
ctia may G4B2 la tng hop dao dong thing ding
khi banh xe may G4B2 di vao map mo6 mit déng
va dao déng theo may kéo

Chuyén dong cua lién hgp may 1a chuyén
doéng cua co hé holondm c6 n bac tu do, véi cac
toa d6 suy rong dua q;, qg,.., q,. Ap dung phudng
phap Tinh - Pong luc giai tich dé lap hé
phuong trinh vi phan dao déng ctia co hé (Db
Sanh, 1992).

Phuong trinh Lagrange loai II ¢6 dang:

dt

d{or| or oU oD
——t—
aq,

dq, 0dq, 0q, ( (
Trong do:

T 1a ham dong nang;

U 12 ham thé ning;

D 14 ham hao tan;
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q; 1a cac toa d6 suy rong.

Ham déng ning cta cd hé la téng dong
ning cua ba khéi lugng: khéi lugng dude treo m,
cta may kéo dao dong theo phuong thing dtng
véi toa do Z, dong thdoi quay quanh truc y, tai
diém O,; khéi lugng m, cta hai banh truéc may
kéo dao dong theo phuong thing ding véi toa do
Z.; khéi lugng duge treo m, cia may G4B2 dao
d6ng theo phuong thing ding véi toa d6 Z, déng
thdi quay quanh truc y, tai diém O,.

Ham dong nang cua co hé c6 dang:
1 . . . . -
T= E(ml.Zf +d,.97 +m, 22+ 3,90 +m Z7) (3)

Xét dao dong cua co hé quanh vi tri can
bing tinh, do d6 ham thé& ning cta cd hé 1a téng
thé& niang cta cac phan ti dan hoi d6i véi may
kéo va thé nang do map moé mit dong doi véi
may G4B2. Ham thé& nang ctia co hé cé dang:

1 1
u=.¢, (2, -ht)2 +5C, (2, —hS)Z “

1
+ Emz.g.Z2

Trong qua trinh dao déng, moét phan ning
lugng bi tiéu hao do luc can nhét caa cac phan
ti gidm chan ctia hé théng treo va banh I6p.
Ham hao tan c¢6 dang:
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D=2k, (2,-h,) +k, (2,2,
1 . -2 ®
+§kIS(ZB -h,)

May G4B2 lién két v6i may kéo théng qua
6 ciu 3 diém treo, trén hinh chiéu dtng 1a mot
¢ cdu 4 khau ban 18. Viéc xac dinh su thay déi
cua cac goc dua vao phuong phap giai tich, phan
tich déng hoc khi giai déng thoi nhiing phuong
trinh hinh chiéu trén truc toa do ctia nhiing chu
vi kin hgp béi cac khau caa cd cdu (Piang Thé
Huy, 1995). G moi vi trf thi géc xoay ¢, cia may
G4B2 tai trong tAm O, déu dugc xac dinh theo
gbc xoay @, cua may kéo quanh trong tam, vi géc
xoay @, dao dong trong pham vi nhé nén ciing c6
thé coi dao dong ctua goc ¢, 1a dao déng quay
quanh diém I trén may kéo, giao diém cua tia
kéo dai cac dudng thdng DC va ME cta co cdu
(thanh treo duéi va thanh treo trén). Bién do
dao ddéng cua trong tAm nhd, khoang cach tu
diém I dén trong tdm may G4B2 16n nén ciing c6
thé coi goc xoay ¢, dao déng trong pham vi nhd.

Cac lién két hinh hoc va dong hoc dudge xac
dinh theo mé hinh, gém:
Z,=Z +a¢; 2, =7 +agp,
ZB = Z1 _b(Pl; ZB = .Zl _b'(i)l
Z. =7 -i¢; Z =7 —i¢,

(ZK—ZI)_(hm—Z1+i.cp1)

R K
2, =7 +ko, - (TR + k).hmI; kZ, -iko,)
Z,=h_

(hm - Z1 + i.(pl)

T

- (TR+k)B, +kZ, -ike,)
2 IK

7, =h,

Thay cac phuong trinh lién két hinh hoc vao
cac ham dong ning, ham thé& nang va ham hao
tan, c6 dugc:

ml.Zf +J1.('pf

m,

T=—|+
I

N |

(TR +k)h, +kZ, ~iko,)

K2’

+ I{I]{ZZ .(hm - Z1 +1.¢, )2 + thf
(6)
C, (% -h, )2 +C,(Z, +a0, -7, )2

U:% +C, (2, -bo -h )

+ mI;g (1K +Xk)-h, +KZ, ~ikeo, ))2
()
D- %kh (Z,-B,) +%kt (2, +ap,-2,)

)
1 . . .2
+ok, (Z, -bo, -h,)
Nhu vay, s6 toa dd suy rong ctia co hé 1a 3
toa do: G =[%,,0,,Z, |

Véi map mo tai vi tri banh may G4B2, banh
trude va sau may kéo co dang:

Dao ham riéng cac thanh phan ctia cac ham
dong niang T, ham thé ndng U va ham hao tan D
theo cac toa d6 suy rong q = [Zl,(pl,Zt] va thay

vao phuong trinh Lagrange, c¢6 dugec hé phuong
trinh vi phan dao dong thing dung caa lién hop
may, hé phuong trinh 9.

3.2. Mot s6 két qua khao sat

Hé phuong trinh vi phan dao dong thing
ding ctua lién hdgp may dugc giai bing phan
mém Matlab trong mot sd trudng hop, véi cac
diéu kién ban d4u tai thoi diém t, = 0:

{ZI(O) =0 Puo0 = 0; Zt(O) =0

Zooy =0: 6,0 =0 Zy =0

t(0)
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~ , -
[ml + e mZJ 0 0 )
. . Z,
i’k’m, | i*J, B
0 J, + e + e (Pl
Zt
0 0 m,
[k o+k,  ak -k.b -k |[Z
+k.a-k b a’k -k b* -k.a [{¢
| -k, -ak, k, +k, ||Z,
k*m.. ik?m..
C +C, +—f C.a-C b-— 2t C,
¢ K? ¢ IK?
ik’m_ .g i*k*m,.g %
+|C,.a-C, P pu—— Ct.a2 +C, | p—— —C,.a 0}
s IKZ s IKZ Z
t
-C, -C,.a (c,+C,)
h .nv . [2rnv h, 2
kl. D sin Dt+o +Cl.— 1-cos Dt+o
S SO SO S S 2 O S
km.. 2m.
—(IK+k). zg. 911—-cos nv“‘t
22 S,
h .nv [ 2mv h 2
=4k .b.———"™" sin 2t+a |-C_.b.—>1-cos ot +a 9)
SO SO 2 0
ikm_.g h 27,
+(IK+k) e 1-cos Vi
IK? N
h .m 2. 2
" oV .sin nvmt+at +C,.—*| 1-cos ot o,
SO SO 0

Cac thong s6 ky thuat cua may kéo va
may G4B2:

+ May kéo Kubota L4508VN (Tai liéu
huéng dan st dung va két qua thi nghiém):

- Cac kich thude: L = 1,845m; a = 1,15m;
b = 0,695m; u = 0,Im; ¢ = 0,7m; 1 = 0,18m;
EC=0,3m; CD =0,7m.
Khéi lugng va md men quan tinh:
m, = 1.296kg; J, = 323 kg.m? m, = 74kg.
Cac do cung: C, 290.000 N/m;
C,, = 380.000 N/m; C, = 592.000 N/m.

- Cac hé s6 giam chan: k, = 1.600 N.s /m;
k,, = 2.880 N.s/m; k, = 12.160 N.s/m.
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+ May G4B2:

- Cac kich thuéde: d = 0,65m; h = 0,2m;
e=0,2m; k=0,1m; MD =0,62m; IK = 2m

- Khoéi lugng va mé men quan tinh: m, =
285kg; J, = 20,6 kg.m?.

* Truong hdp 1: mdp moé mat dong dang
cosin tudn hoan.

Két qua tinh toan, mé phéng dao dong cta
lién hgp may khi lién hgp may lam viéc trong
diéu kién ham map mo mat déng dang cosin
tuan hoan cho trén cac do thi hinh 2. Theo thi
tu trén hinh, 1an lugt 14 d6 thi bién d6 (m), van
téc (m/s) va gia téc (m/s?) chuyén vi theo thoi
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gian (s) cta cac khéi tam (Zo,, Zo,), diém it bo
phan gieo (Z;) va bd phan bén phin (Zy) cuaa
may kéo va may G4B2.

Phan tich két qua nhan dugc khi mé phéng
lién hgp may di qua map moé mit dong dang
cosin tuan hoan cho thay:

0,18 =
0,16 -~z
0,14 W S Zc

| / f ™
0,12

f

T

KAy .TA
o 1

0,06 . |
0-04 _ \W \W \“w
0o i \ \

0
-0,02

0 1 2

3 4 5

Hinh 2. Dao dong thing ding ctia lién hgp may khi di qua m4p mé tudn hoan
(hy =0,15m; S, = 1,2m va v,, = 0,7 m/s)
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0,14 —
0,12 01
0,1 1 —2Zy
008 [—|—
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00 T AN
! 0 U HLFL{LL - JI' : LJU lf Lw
v O B o™
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0,06 | |
-0,08 J
-0,1
0 1 2 3 4 5 6 7
1,5 o
1 — 2_02_
os L LI N o
0 VLR 1 Y
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|
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|
-30
0 1 2 3 4 = 5 7

Hinh 3. Dao dong th&ng diing cua lién hgp may khi di qua chuéng ngai don dang cosin
(hy =0,1m; Sy, = 0,3m va v, = 0,7 m/s)
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0,18
0,16
0,14
0,12

*— Zogry

>
—— Lo2L2

A

Hinh 4. Dao dong th.‘fmg ditng cua trong tam O, may B4B2

(m&p md tudn hoan: hy=0,15m; S, = 1,2m va v,, = 0,7 m/s)
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(1) Sau thai gian qua do, dao dong ciia may
kéo va may G4B2 ciing thay d8i theo quy luat
hinh sin nhu ham cta kich dng map mo6 mait
dong. Bién d6 dao dong cua lién hgp may ty 1é
thuan véi bién d6 cia m&p mo va ty 1é nghich
véi bube cia map md mat déng.

(2) Khi lam viéc 6 thé boi, dao dong ctia may
G4B2 chiu anh hudng ctua dao dong may kéo 1a
rat nho. Piém gan banh xe may G4B2 c6 bién do
dao déng nho hon cac diém xa hon.

(3) Tan s6 dao dong ty 1é thuan véi van tdc
lam viéc cua lién hgp may va ty 1& nghich véi
budc cia mip moé mat dong. Khi di chuyén véi
van téc 16n (v, > 1,5 m/s) va ham kich dong mat
dong c6 bién do kich dong 16n (h,> 0,15m), budc
nhé (S, < 1,0m), tuy cac bd phan lam viéc ctaa
may G4B2 chiu dao dong chénh léch khong
nhiéu nhung van téc va gia téc dao dong 16n, khi
d6 chat lugng lam viéc ciia may G4B2, hat dau
tuong va phan bén khong roi vao 16 hoéc hat
trong 16 bi bat ra ngoai 16 sé lam mat khoang,
gidm mat do cdy va khong ddm bdo yéu cau
néng hoc.

* Truong hop 2: chuéng ngai don dang cosin

Két qua tinh toan, mé phdéng dao dong cta
lién hgp may khi lién hgp may di qua chudng
ngai don dang cosin (md ho#c bd dat) cho trén
cac do thi hinh 3.

Phan tich két qua nhan dude khi md phdéng
lién hgp may di qua map moé mat déng don dang
cosin cho thay:

(1) Dao ddng cua lién hgp may la dao dong
tat dan, may kéo va may G4B2 chi bi dao dong
khi lién hgp may di qua chuéng ngai, sau thoi
gian qua d6 dao dong sé bang khéng.

(2) Khi lién hgp may di qua chudng ngai thi
cac diém trén may G4B2 gin nhu chép theo
bién dang ctia chuéng ngai. Tuy nhién, khi
chudng ngai ¢6 bién d6 16n (h, > 0,1m)va buée
nhé (S, = 0,3m), di van téc di chuyén thép
(v, = 0,7 m/s) thi may G4B2 van chiu dao déng
16n va chat lugng lam viéc ctia cac bd phan gieo
hat va bén phan sé& bi anh hudng.

* Truong hop: thay déi trong tdm may G4B2

Két qua mo6 phdng s6 dao dong cua trong
tam (O,) may G4B2 khi thay ddi vi tri trong
tAm ciia may 6 3 vi tri (ky hiéu la L, L,, L;) so
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v6i diém dit truc banh xe may G4B2 cho trén
d6 thi hinh 4, gia tri cia k 1an lugt 1a: 0,1, 0 va
-0,2m. Trudng hgp ham kich dong tuan hoan
dang cosin.

Phan tich két qua nhan dudc khi mé phdng
s6 cho thay:

(1) Piém dit trong tdm may G4B2 cang xa
may kéo thi chiu dao dong cang 16n khi lién hgp
may di qua chuéng ngai.

(2) Dao dong cua trong tdm O, may G4B2 ¢
clc vi tri sé d61 xting qua truc ddi xiing 14 duong
dao ddng cua trong tdm O, may G4B2 trong
truong hgp L.

4. KET LUAN

Cac tinh chat dong hoc va dong luc hoc dao
dong thing dtng cta lién hgp may gieo hat dau
tuong két hop véi bén phan da duge mo ta trong
mo hinh dao dong va hé phudng trinh vi phéan.
Dao dong ctia may G4B2 dudc mé ta thong qua
dao déng clia may kéo va cac diém lién két. Két
qua nghién ctu cho thdy su anh hudng cua cac
thong s6 van toc cua lién hgp va ham kich dong
dén dao dong thing dung cua may G4B2. Véi
kich ddong mat dudng tuan hoan dang cosin, khi
lién hop may di chuyén véi van téc 16n hon 1,5
m/s, ham kich dong méat dong cé bién dd kich
déng 16n hon 0,15m va budc nhd hon 1,0m, khi
d6 van toc va gia téoc dao dong 16n, hat dau
tuong va phan boén c6 thé khong roi vao 16 hoic
hat trong 16 bi bat ra ngoai sé lam giam mat do
cdy. Khi lién hgp may di qua cac chuéng ngai
bat thuong c6 bién d6 16n hon 0,1m, mic du di
chuyén vé6i van téc nhé (0,7 m/s) vAn anh hudng
dén chat lugng lam viéc ctia bo phan gieo va bd
phan bén phan cia may G4B2. Dao dong cta
trong tdm may G4B2 ty 1é thuan v6i khoang
cach diém dit trong tAm t6i may kéo.

Két qua nghién ctu 12 co sé cho viée lua
chon két c&u clia may G4B2, phan bd vi tri thich
hgp cho cac bo phan gieo, b6 phan bén phin va
bo phan rach hang, déng thoi lua chon ché do
lam viéc hop 1y cho lién hdp may trong cac diéu
kién mit dong khac nhau, dac biét khi lién hgp
may di qua cac chuéng ngai bat thuong. Can ché
tao may G4B2 va thi nghiém lién hgp may trong
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