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TOM TAT

Phan I&n cac may gat dap lién hop mini khéng c6 hé théng lam sach hodc cé thi ciing & dang rét don gian. Hé
théng lam sach ap dung cho may gat dap lién hop mini phai gon, nhe ma van dam bao tinh nang lam viéc ctia may

Lwc quan tinh phat sinh trong qua trinh lam viéc cda hé thdng sang la rat I&n, gay rung dong cho toan hé théng,
gidm chét lwong lam viéc clia may. Luc quan tinh nay cAn phai dwoc can béng. Trong bai bao nay, ching toi dé& xuét
mot gidi phap can bang hé théng lam sach, tinh toan cac théng sé co ban clia co' ciu can bing dé& xuét, dap (rng
duoc yéu cau cla viéc bb tri trong khong gian han ché ctia may gat dap lién hop mini.

Tir khoa: Co cAu can béng, GDLH mini, may gat dap lién hop, sang lam sach so.

Solution for Balancing Cleaning Sieve System In The Mini Harvester Climbing

ABSTRACT

Most mini combines do not have cleaning system or if any in the very simple form. Cleaning system used for
mini combine harvesters should be compact but still ensuring machine operation features.

Inertial forces that arise during the system operation are very large, causing vibrations to the whole system and
reducing the quality of the work. Thus, inertial forces need to be balanced. In this paper, we proposed a balancing
solution for cleaning system and calculated the basic parameters of the proposed structural balancing to meet the
requirements of the installation in the limited space of the mini combine.

Keywords: mini combine, structural balancing, cleaning system

1. DAT VAN DE

May gat dap lién hop (GPLH) dung dé thu
hoach lia theo phuong phap mét giai doan,
nghia 14 né thuyc hién tat ca cac cong viéc cua
giai doan thu hoach chi trong mét lan di cta
may. Céic cong viéc chinh clia giai doan thu
hoach bao gom: cit lia (gat); dap lda (tach hat
khoi béng); 1am sach so bd; déng bao.

May git dap lién hgp da va dang duge su
dung rong rii trén thé giéi va é Viet Nam 12 loai
may GDLH c¢3 16n. Loai may nay c6 ciu tao
phtic tap, gid thanh thudng rat cao. Mt khéc,
dé may lam viéc c¢6 hiéu qua cao, can phai hoi
du cac diéu kién vé kich thudc 16 thiia, dudng sa,
tinh trang mat dong...

Trén thé giéi cing nhu 6 Viét Nam, khong
phai noi nio ciing hdi du cac diéu kién trén. Dic
biét 14 6 mién Bic Viét Nam, ving déng bing,
thiia rudng con rat manh min; vung trung du
va mién nui khong thé don dién d6i thia duge.
Dé dap ting viéc co gidi héa khau thu hoach 6
nhiing noi nay, cung véi viéc san xudt may cd
16n, ngudi ta con cho ra nhiing mau may git dap
lién hop ¢d nhé (thuong duge goi 14 may GDLH
mini). May GDLH ¢6 nhd cé bé rong 1am viéc (bé
rong phan git) khoang 1-1,3 mét.

Mét may GDLH tiéu bidu thudng c6 céc bo
phan chinh sau: b phan cét; bang tai nghiéng;
bod phan d4ap; hé thong lam sach hat; hé thong
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Hinh 1.

Ghi chi: 1. Phan gét; 2. Phan dap; 3. Béng tai nghiéng; 4. Hé thong lam sach so; 5. Hé théng dong Iuc

diéu chinh chiéu cao cit. Ngoai ra, né con cé cac
b6 phan phu trg khac nhu thung chita hat tam
thoi, cac hé thong diéu chinh tu dong, hé thong
hé tr¢ ngudi diéu khién... may GDLH mini
thudng khéng cac cac bd phan nay. Phan 1én cac
may GDLH mini khong c6 hé théng 1am sach so
hosc ¢6 thi cling & dang rat don gian, khong co6
hé théng can bing. Trong khuén khé dé tai cdp
B6 méa s6 01C-01/04-2013-2 (thudc S6 KHCN
Ha N6i) méy GDLH mini (Hinh 1) duge thiét k&
véi mét hé théng lam sach so bo day du (thudng
chi st dung 6 cac may GDLH c6 trung va cd
16n). Bo6 phan lam sach dugc thiét k& di ning
lic 1am viéc theo chit lugng tiéu chuén bao gom
sang hai 16p, quat ly tAm tao ra dong khi phéng,
loai bd cac tap chit nhe.

Trong quéa trinh lam viéc sang luén dao
dong qua lai, lyc quan tinh ma né giy ra la
nguyén nhan chinh lam toan hé théng may rung
lac, dic biét 1a véi may mini c¢6 khéi lugng nhd.
Diéu d6 din t6i may chuyén dong mat 6n dinh,
anh hudng t6i hé thoéng dao cét: lam sai lac
dudng cit, kho cit cdy, cit cdy thanh nhiéu
doan ngén, ma cac doan nay thudng khéng dudgc
loc bo bdi hé théng lam sach, din t6i san phdm
1an nhiéu tap chat. Luc quéan tinh nay can phai
dudc can bing. Tuy nhién, do khong gian bd tri
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cac bd phan trén may GDLH mini rat han ché&
nén cin phai cé giai phap va cé ciu cin bing
thich hop dé loai bé mot phan hodc toan bd luc
quan tinh nay.

2. CACH TIEP CAN, PHUONG PHAP VA
POI TUONG NGHIEN CUU

2.1. Cach tiép can

- Tim hiéu hé théng cin bing sang lam
sach s6 bd c6 trén mot s mau may phé bién,
phan tich wu nhude diém, lua chon két cu phu
hop dé tham khao.

- Thu thap xti Iy théng tin qua sach bao, tap
chi, Internet...

- Tham khao ¥ kién chuyén gia.

2.2, Phuong phap va phuong tién nghién ctu
- Nghién ctu phén tich dong hoc, déng luc
hoc hé théng dao dong sang.
- Thi nghiém s¢ by trén mé hinh dé danh
gia tinh nang can bang ctia hé thong.

2.3. Pham vi, d6i tugng nghién citu

Cac loai may GDLH néi chung va cac may
dang duge st dung phé bién ¢ dong bing Béic bg.



3. KET QUA NGHIEN CUU

3.1. Co cau dao dong sang va lvc quan tinh
phat sinh

So db dong hoc clia ¢o c&u sang phing duge
trinh bay trén hinh 2. Trén d6 sang dudgc treo
trén nhiing tay treo dan héi cé chiéu dai 1;; bé
mit sang nghiéng v6i phuong ngang mot géc a,
dé hat trén sang khong chuyén déng khi sang
ding yén thi géc nghiéng o cAn phai nhd hon
gbéc ma sat ¢ cta hat véi bé mat sang. Sang dudc
chuyén déng nhd co cdu bién tay quay hoéic cam
léch tAm c6 ban kinh tay quay r va chiéu dai
bién 1. Phuong néi gitia tAm quay (diém O) va
khép néi gitia bién va sang (diém B) lam véi
phuong ngang mot géc € va vudng gbéc véi tay
treo 6 vi tri trung tam ctia dao dong.

T so d6 co cdu sang nhan thay ring sang sé
¢6 chuyén dong song phing. Vil, va 116n hon ban
kinh tay quay r rit nhiéu lan, géc lic nhé nén c6
thé coi moi diém cta sang c¢6 chuyén dong dao
dong diéu hoa trén phuong Ox. Phuong Ox dugc
goi 1a phuong dao déng va goc B duge goi la géc
phuong dao ddng hay géc dao déng.
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Coi sang c6 chuyén dong dao dong diéu hoa
theo phuong Ox, xét tai mot diém b4t ky khi tay
quay r lam véi phuong dao déng mot goc wt,
phuong trinh dao ddng clia sang dugc viét
duéi dang:

X = —rcoswt;

Vy; = X = rwsinwt;

Jx =V = rw?coswt (1)

Trong do6: r 1a ban kinh tay quay; o la van
téc gbc clia tay quay.

D6 thi van téc va gia toc sang phu thudc vao
ot duge thé hién trén hinh 3. Tt d6 thi cho thay,
sau ntia vong quay cla tay quay gia téc d6i ddu,
do d6 Iuc quén tinh ly tAm ciing d6i huéng va tri
s6. Gia toc va luc quan tinh ly tAm c6 tri s6 cuc
dai tai cac vi tri bién ctia dao dong ciia sang (can
phai va can trai).

T /2 dén 3n/2 (khodng trai), gia téc sang
huéng nguge v6i Ox ==> lyc quan tinh s€ huéng
theo Ox; Tu 3n/2 dén 5n/2 (khoang phai) gia téc
sang hudng theo Ox ==> luc quan tinh sé hudéng
ngugc véi Ox.

Hinh 2. So d6 dong hoc ctia co cAu sang
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Hinh 3. P6 thi van t6c va gia toc sang

Chuyén déng c6 gia toc cua sang gy ra luc
quéan tinh 1am dao ddng toan cd cAu may. Gia tri
ctia n6 duge xac dinh theo cong thic:

Q = m,J, = m, ro’*coswt (2)

Trong d6: m, 12 khéi lugng phan chuyén
dong ctia sang.

Trong k§ thuat, viéc can bing triét dé luc
quén tinh nay rat phiec tap. Tai cac diém dau va
cudbi hanh trinh ctia sang, xuat hién cac gia téc
cuc dai Qo = Mo = mra’ (3) ¢ chiéu nguge
nhau. Cac lyc quan tinh cyc dai nay 1a nguyén
nhan chinh giy ra dao dong cho toan hé théng
may. P& don gian cho két cAu may ma van dam
bao triét tibu duge dang ké luc quan tinh nay
ngudi ta thudng quan tdm can bing cac gia tri
cuc dai cia n6é xuit hién & cic bién cua hanh
trinh ctia sang.

3.2. Giai phap va cd cdu dao dong sang

Dé loai bd luc quan tinh do sang gay ra khi
lam viéc, ching t6i dé xudt mot co ciu can bing
dic biét chéng rung dong cho sang véi khéi
lugng vat can bing nhd, c6 thé bd tri trong
khéng gian hep. Giai phap cd cdu can bang cho
sang nhu sau (Hinh 5a, 5b, 6).

Cd c4u bién tay quay véi tay bién 22 (Hinh
5a) dudc néi khép ban 18 31 véi tay léc 30, tay
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l4c nay dudc néi ciing véi truc 1ic 24 (Hinh 5b).
Truc lic chuyén dong qua lai trong khép ban 18
27 (Hinh 6) va dugc lip cling véi cac tay quay r
va r; (Hinh 6). DAu trén cta tay quay r dude noi
v6i thanh lién két v6i sang 23 (Hinh 5a) bing
mot khép cau 32. Pau duéi cta tay quay r, lién
két v6i tay quay r, bang mét khép cau va mot
khép trugt 25 (1a khép t6 hgp cb trong cé cdu
Cu-lit) (Hinh 6). Pau du6i cta tay quay r, ldp
khép ban 16 véi thanh d5 13, d4u trén 1dp ctng
v6i trong vat 16.

- Hoat dong ctia co cdu nhu sau: Khi tay
quay cuia cd ciu bién tay quay quay tron, ddu
tay bién 22 sé chuyén dong qua lai, tay lic 30
ciing dao déng qua lai. Thong qua truc lic 24,
cac tay quay r; va r,cling dao dong qua lai. Tay
quay r; dan dong cho sang qua thanh lién két 23
lam hé thong sang dao dong qua lai. Dau duéi
tay quay r, dao dong qua lai, thong qua cd ciu
Cu-lit lam tay quay r, cing véi trong vat 16 dao
dong qua lai. Véi co cau trén, hé théng sang va
trong vat c6 dao dong ngugc nhau do vay c6 kha
ning triét tiéu luc quan tinh cho nhau. Diéu dic
biét 6 day la: ban kinh tay quay r, 16n hon nhiéu
so v6i ban kinh tay quay r, nén khéi lugng ctia
vat cAn bing (trong vat) ciing nhé hon nhiéu so
v6i khéi lugng can can bang (phan sang dao dong).
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Hinh 5a.

flo o

13

Hinh 5b.
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Hinh 7.

Quy luat chuyén dong cta trong vat va sang la
nhu nhau, vi vay ta chi cAn quan tdm dén cac
gia tri Iyc quan tinh cuc dai cia ching tai cac
diém mut dao dong.

Trong co cdu trén, d6 dai cua khau r, duge
thiét k& bing do dai caa tay léc 30; H = r, +r; 1a
khoang hé cho phép dit cac khau nay (tuy thudc
vao két cAu may cu thé). Viéc tinh toan chuyén
dong cta khau r, thong qua co cdu Cu-lit 25 1a
kha phiic tap. Do bién d6 dao dong ctia sang
tuong déi nhd nén trong tinh toan coi r; khéng
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d6i va ry = H - r,. So d6 tinh thay thé dugc thé
hién trén hinh 7. Trén so d6, m, 1la khéi lugng
phan chuyén dong ciua sang; m, la khéi lugng
trong vat can thiét dé can bang sang. Cac thanh
lic r, var, ndm trén cing moét khau nén cé cing
van téc géc. Thanh 14c ry ndm trén khau thanh
l4cr,.

Nhu da phan tich 6 trén, do duge dan dong
bdi ciing mdt co cdu bién tay quay nén quy luat
chuyén déng cta trong vat va sang la nhu nhau.
Céac diém C, B ¢6 quy luat chuyén déng giong véi
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Bang két qua tinh toan khdéi lugng cAn bang m,

ry(mm) rs(mm) ralrs m;(kg) mz(kg)
80 370 1,2 17 4,41
80 370 1,1 17 4,04
80 370 1 17 3,68
80 370 0,9 17 3,31
80 370 0,8 17 2,94
80 370 0,7 17 2,57
80 370 0,6 17 2,21
80 370 0,5 17 1,84

mot diém trén sang, chi khac 1a ching ¢6 hanh
trinh khac nhau tuy thuoc vao ty 1é gitia cac ban
kinh tay léc. Sang ¢6 hanh trinh chuyén dong la
S = 2r, lvc quan tinh phat sinh la:
Q = m,J, = m, ro’coswt
va luc quan tinh cuyc dai la:
Quax = M,y = mre’* = m,(S/2)w”

Trong vat c6 khéi lugng m, dit tai diém B,
¢6 hanh trinh chuyén dong 1a Sy sé phat sinh
luc quan tinh la:

P =m, (Sy2)w’cosmt

va luc quan tinh cuyc dai la:

Pox = my (Sp/2)

Luc quéan tinh do hé théng sang gay ra dudgc
can bang khi Q.. = P,.... Tt d6 c6:

m,(S/2)a’= m, (Sp/2) &’

m,/ m, =Sy/S (4)

Trén so d6 tinh (Hinh 7), goi hanh trinh cta
diém C 1a S; ta c6 quan hé sau:

S ry r, Sp Ty Ty
Sc rz ¢ r1’ Sc r3 B Cry
Tu d6 co:
ryr.
S, =Sz
B ryr3
N R ,. , m r,r
Thay vao biéu thtc (4) c6 —= = 2=
my rira

ryrs

o, D)

Biéu thic (5) cho phép xac dinh khéi lugng
trong vat dé can bing luc quan tinh do sang gay

Tu d6 rat ra: m, = m,

ra. Cling c¢6 thé rit ra cac din xuét tit biéu thic
nay dé xac dinh cac gia tri khac clia cd cau can
bing tity theo yéu cau thiét k&. Dudi day la két

qua tinh toan khéi lugng can bing khi biét trude
cac gia tri m,; r;; r, va ty s0 ryr,.

Cac gia tri cho truéc do dac dugc trén két
cdu thi nghiém: m; = 17kg; r;, = 80mm; r, =
370mm; ty sb ry/r, thay déi trong khoang tit 0,5
dén 1,2.

Céc s0 liéu tinh toan dugc & bang trén cho thay:

- V6i co cdu can bang dé xuit, khéi lugng
can thiét ctia vat can bing nhé hon nhiéu so véi
khéi lugng ctia vat can can bang.

- Ty 1é ctia cac tay lac ry/r, cang nho thi khéi
lugng vat can bang cang nhd.

- Két qua thit nghiém vdéi cac phuong an cho
thay hién tugng rung lic toan may giam di mét cach
16 rét, dam bao yéu cau cho hoat dong ctia may.

4. KET LUAN

Luc quan tinh phat sinh trong quéa trinh
lam viéc ctiia hé thong sang 1a rat 16n, gy rung
dong cho toan hé théng, gidm chat lugng lam
viéc clia may. Luc quan tinh nay cin phai dugc
can bang. Cd ciu can bing dé xuét dap tng dudc
yéu clu ciia viée b tri trong khong gian han ché&
ctia méy GDLH mini.

V6i ¢ cdu can bang dé xuit, khoi lugng can
thiét ctia vat cAn bang nhé hon nhiéu so véi khéi
lugng ctia vat cin cdn bing, tit d6 l1am giam ap
luc 1én cac khau, khép, gép phan lam giadm khéi
lugng ctia toan hé thong may.

Coéng thitic (5) cho phép xac dinh dugc khoi
lugng can thiét ctia vat cAn bang khi da biét
trude cac théng sd khac cua cd cdu. Cac dan
xuét rit ra tit cong thiic (5) cho phép tuy bién
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