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TOM TAT

Bai bdo trinh bay gidi phdp méi trong viéc thiét ké va phat trién thiét bi phd tang luc binh
nham khdc phuc nhitng khuyét diém con ton tai trong cdc nghién cieu trude dady tai Viét Nam. Viéc
bam phd khéi luc binh két thanh tang I6n la mét phan viéc quan trong trong quy trinh t6 hop xir Iy
luc binh hién nay. Trong qud trinh phd tang luc binh, thiét bi cé nguy co bi mdt can bang chii yéu
do lwc cdt ciia cum dao cdt gdy ra. Mot trong nhitng phwong dn hiéu qua dé xir Iy mdt can bang
cho thiét bi la ding cdc vit doi trong dwoc diéu khién thong qua b diéu khién PID, di chuyén theo
hai phwong vuéng géc nham tao ra mé men héi phuc cho thiét bi. Két qua mé phong bang Matlab
chitng minh kha nang iing dung cia gidi phdp dwoc dé xudt.

T khéa: Cén bang tw dong; Thiét bi phd tang luc binh; Piéu khién PID.
ABSTRACT

The paper proposes a new solution in the design of water hyacinth breaking machine to
improve the defect that have already existed in previous studies in Vietnam. Breaking the large
blocks is one of important steps in the water hyacinth clearning process. The water hyacinth breaker
is in danger of losing its balance mainly due to the cutting force of weed master-cutter head. One
of the effective methods to control its balance is using controlled counterweights, move in two
perpendicular directions to generate torque to balance the breaker. The simulation results shows
the applicability of proposed solution.

Keywords: Automatic balancing; Water hyacinth breaking machine; PID controller.

1. PAT VAN DE
Luc binh 13 loai thuc vat xAm 14n gay nén nhiéu tac hai cho moi truong co thé ké dén nhu:

ngan chan dong chay, can tré giao thong dudng thuy, suy giam luong oxy trong nuée, 6 nhiém
ngudn nudc, giy ton hai dén hé sinh thai ty nhién trong cac kénh rach, ao, hd,.
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Hinh 1. Tinh trang luc binh hién nay

Luc binh moc cao khoang 30cm, ré
gidong nhu 16ng vii dai dén hon Im cim siu
trong bun 1ay, khi phat trién thuong két thanh
céc tang 1on viing chic, giy kho khan cho viée
thu gom xtur Iy [2]. Quy trinh thu gom luc binh
dé khai thong dong chay bao gom hai budc
chinh: 1. Phé khdi luc binh va 2. Vét luc binh.
Cac budc con lai sau khi thu gom s€ tuy thudc
vao yéu cau xu 1y hodc str dung luc binh.

Nhiéu dé tai nghién ctu di duoc trién
khai dé xtr 1y van dé lyc binh trén kénh rach ¢
Thanh phé H6 Chi Minh va cac tinh lan can.
Trén cac thiét bi thu gom luc binh da dugc ché
tao trude day, dé co thé tach tang luc binh thanh
timg khdi nho, phia trudc bang tai vot duoc
trang bi hai cum dao cit dimg va mot cum dao
cit ngang nhu trén Hinh 2.

I i
=
1. Corcdy ning hg bing 2. Bing idi ver lyc bink
3. H théng dao cdt dimg 4. Hg théng dao cdtngang

Hinh 2. Dao cdt tich hop bang tai vot luc binh
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Céch b tri ndy duogc str dung phd bién
trén cac thiét bi truc vot rong réu trong va ngoai
nude. Riéng dbi véi dac diém cia cay lyc binh,
thuc nghiém cho théy viée st dung cum dao cit
rang cua khong phat huy tdt tac dung so véi cac
loai rong réu khac. bé khic phuc nhuoc diém
nay, mot vai nghién ctru da thiét ké thay hai
cum dao cit dimg bang cum dao cit tron.

Do6i véi trudng hop luc binh két khbi
thanh tang rat 16n, viéc ché tao thiét bi két hop
giira viéc cit khi va truc vot nhu trén 13 khong
hiéu qua, khong thé tach cac tang luc binh
thanh cac khdi nho do bi anh huong cua hién
tuong cit udn nghiéng cy, cit tring va cat sot
[3]. Giai phap dé xuét ¢ day la sir dung thiét b
pha tang luc binh di chuyén bam pha trudc khi
thu gom (xur Iy qua hai budc).

/
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b, st dyng dao tru

Hinh 3. Thiét bi phd tang luc binh két khoi sir dung
dao cat dang tron va dang tru

Dbi vai thiét bi pha tang luc binh, dao
cit 1a chi tiét quan trong nhat anh huong dén
nang suét lam viéc. C6 hai loai dao cét thuong
dugc st dung 1a dao dang tron (Hinh 3.a) va
dao dang try (Hinh 3.b). Bién dang dao tru c6
thé c¢6 nhiéu dang khac nhau nhung c6 chung
mot cong dung la cat/xé nho luc binh két khdi.
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Viéc thiét ké dao cat phai dam bao duoc cac
yéu t6: 1. Pha duoc két khdi cua luc binh; 2.
Lua dugc luc binh da bam pha sang hai bén
nham tranh can tré viée di chuyén cua thiét bi;
3. Cong suat dong co thap nhat nhung hiéu suit
cit 1a cao nhat c6 thé.

Trén thuc té, viée sir dung dao cit dang
try c6 ning suat cao hon so véi dao cit dang
tron khi ap dung trén thiét bj pha tang luc binh,
mot s két cdu dién hinh ciia dao tru co thé thay
trén Hinh 4.

A
=

a. Weedmaster-cutterhead ¢152 x 3700

i 3

b. Céng ty Nguyén Hong ¢152 x 3700
Hinh 4. Dao cdt luc binh dang tru

Viéc thiét ké dao cit s& dugce trinh bay
chi tiét trong mot bai bao khac. Bai bao nay
tap trung phan tich va giai quyét van dé mat
can bang phat sinh do lyc cét tir cum dao cit
gy nén dao dong cho thiét bi va tir cac nguyén
nhan khéc. Trong bai bao [1], nhom nghién ctru
da dé xuat giai phap tu dong can bang cho thiét
bi v6t luc binh. Trong bai bdo nay, giai phap
dugc trién khai cho thiét bi phé tang luc binh.

Thiét bi pha tang luc binh trong bai bao
nay dua trén thiét ké hé thong xur 1y luc binh
trén kénh rach dang dugc nghién ctru va trién
khai tai DCSELab.

[] L ==
2 .

1. Téus phé iding huc binks 2 Cum dac ot huc bink

Hinh 5. Thiét bi phd tang luc binh sir dung trong
nghién ciru

Thiét bi c6 ciu tao gém mot phao ndi
hoat dong linh hoat trén kénh rach. Phia trudc
thiét bj gan cum dao bam pha khéi/tang luc binh
hoat dong nhd hé théng thay luc dugc lap dat
trén khung do chic chéan. Khi 1am viéc, nguoi
van hanh thiét bi s& diéu khién hé thong thiy
lyc nay dé nang ha cum dao cit sao cho ludi
dao cat c6 thé bam pha lyc binh mét cach tdt
nhat. Cum dao cit hoat dong nho két ndi thanh
climg truyén dong tir dong co cd cong suit du
16m. Luc binh sau khi bam pha s& dugc thu gom
bang thiét bi vot luc binh di chuyén theo sau.

Trong qua trinh van hanh, lyc cit sinh
ra tir cum dao cét s& lam cho thiét bi bi mat can
bang va ting nguy co xay ra nguy hiém. Trong
thue té, thiét bi ciing co thé s& gip phai nhimng
truong hop mat can bang do mot s nguyén
nhan nhu: cit tring ré ciy cing, luc tac dong
16n dot ngdt, ré luc binh quan chit vao dao cit,
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phan luc sinh ra trong qua trinh nang ha cum
dao cat,... cac truong hop nay s€ dugc xem nhu
mot dang nhiéu bat thudng vao hé thong.

y __'IT

R Jrll pitch

X

Hinh 6. Truong hop thiét bi mdt cin bang

Theo tiéu chuén, thiét bi lam viéc trén
kénh rach dugc phép dao dong vai bién do an
toan +4°. Trén thuc té, thiét bi pha tang luc
binh ¢6 thé bi dao dong vuogt ngoai gidi han
nay trong qua trinh bam phéa nhung khong dugc
phép vuot ngudng an toan cia thiét bi. Dé kiém
tra bai toan diéu khién, thanh phan nhidu c6 thé
duoc udc lwong bang khoang 10% tai cua thiét
bi. Hai loai nhiéu duoc sir dung trong nghién
ctru nay bao gdm dang budc va dang diéu hoa.

2. GIAI PHAP PE NGHI

Pé can bang lai mé men gy ra mét can
béng cho thiét bi, mot hé cac ddi trong duogc bd
tri trén boong nham tao ra mO men hoi phuc,
gitip dua thiét bi tro lai trang thai can bang
nhanh chong. So d6 nguyén 1y cua co ciu duge
thé hi¢n & Hinh 7.

% SR

Hinh 7. So' d6 nguyén Iy hé thong cdn bang
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Khéi ning m, dung cén bang cho goc
nghleng ngang (goc roll) day la truong hop
thiét bi bi vuéng ré cay vao mot bén dao cit,
khéi ning m, va khéi ning m, dung céan béng
cho goc chu1 (gobc pltch) day la truong hop
thiét bi b mat can bang do lyc cit ciia cum dao
gy ra chu yéu. M6 hinh hé cin bang thiét bi
duoc mo ta nhu sau:

[Ipép = g(2myx, — 2mgx3) — gmex,
Irér = g2myx; — ame¥r

Vi, [ : m6 men quan tinh cua thiét bi
theo truc pltch N/m; I : m6 men quan tinh cua
thiét b theo truc roll, N/m 9 dao ham cap 2
goc nghleng cua thiét bi theo truc pltch °; 6
dao ham cap 2 goc nghleng cua thiét bi theo
truc roll, °; g: gia téc trong truong, m/s%;
khdi lugng cua cac con nang, kg, x.: khoang
cach tir trong tim con ning dén trong tam thiét
bi, mm; m khéi lugng luc binh tac dong, kg; x,
va Ye canh tay don ngoal luc theo phuong x Va
y ddi v6i trong tam thiét bi, mm.

Nhu da dé cap, cac m6 men ngoai luc
tac dong do viéc bam pha lyc binh 1am thiét bi
mét can béng duoc xem nhu mot dang nhiéu hé
thong, khi do:

b, ?[(Zmzxz — 2maxy)] + d,

p
. g
E‘I" = _—MqXq + dr
I,
Vi, dp: nhiéu theo truc pitch; d: nhiéu
theo truc roll.

Céc khoi nang dugc dicu khién bédi céac

bo diéu khién vi tri PID kinh dién va cho két
qua ¢ phan ke tiép.
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3. KET QUA MO PHONG

Bo diéu khién cho hé can bang thiét bi
dugc mo phong trén Matlab st dung mo6 phong
roi rac véi thoi gian 1dy mau dt = 0.01s. Cac
thong sb ky thuat thuc t& cta thiét bi bam pha
luc binh nhu sau:

Bdng 1. Théng s6 mé phong

Théng sb Gia tri
Momen quén tinh theo truc roll, I 840,000
Momen quén tinh theo truc pitch, Ip 930,000
Khéi lwong dbi trong 1, m, 500
Khdi luong dbi trong 2, m, 200
Khoi luong ddi trong 3, m, 200
Gidi han goc nhiéu didu hoa [—4.,4]
Gi6i han goc nhiéu budc khi tai [0,12]

Céac mo6 phong dugc thyc hién trong
trudng hop c6 tac dong cua nhiéu ngoai luc va
nhidu diéu hoa. Pé dam bao tinh dép Gng cla
bo diéu khién, cac nhiéu duge dat ngéu nhién
trong gidi han cho phép.

Dbi véi truong hop 6 nhiu diéu hoa
tlr ban than cua thiét bi do céac yéu td ngoai luc
khac tac dong ma khong phai tir luc binh, cac
d6i trong can bang thiét bi va giit cho thiét bi
dao dong véi bién do cho phép < 4° theo ca
phuong roll va phuong pitch.

Dbi v6i truong hop c6 nhiéu ngoai luc,
bai toan mo phong cho trudng hop thiét bi chay
khong tai trén mat nude va bit dau bam cit
trang luc binh (két qua md phong thiét bi bam
cat trang lyc binh vao thoi diém tir gidy thir 15
dén gidy thtr 25) khién thiét bi chiu dao dong
v6i bién d6 12°. Trong sudt qué trinh nay, thiét

bi van chiu tai dao dong diéu hoa dén tir cac
yéu to ngoai lyc khién thiét bi dao dong trong
bién dg +4°.

11
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Hinh 7. Do thi dap vmg géc nghiéng — truong hop
co nhiéu buoc

Nhdn xét:

Trong trudng hop c6 nhidu tac dong 16n
dén tir qua trinh bam pha luc binh két khdi, duoc
mo phong dudi dang nhidu step, hé théng tuy bi
tac dong boi nhiéu khién dap ung goc nghiéng
theo phuong pltch bién thién ~10° nhung Van
cho phép hé thong bam ldy gia tri mong mudn
sau khi két thic tac dong cua nhiéu voi bién do
dao dong cho phép.

Dbi v6i goc roll, do khong c6 tac dong
tryc tiép tir nhiéu step tir qué trinh bam pha luc
binh két khéi ma chi bao gdm nhiéu diéu hoa
dén tir cac yéu td ngoai canh nhu gié va moi
truong nude, md phong cho két qua cac goc
nghiéng theo phuong roll dao dong cua thiét bi
bam pha dat muc ~2°, thudc bién do dao dong
cho phép +4°, tir 46 ching minh tinh 6n dinh
cta bo diéu khién.
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4. KET LUAN

Tir nghién cru nguyén nhan giy mat
can bang trén thiét bi pha tang luc binh dang
duoc trién khai tai DCSELab, bai toan can bang
tu dong cho thiét bi pha tang luc binh dugc dé
xuat va giai quyét. Vi két qua mo phong bang
Matlab dé cho thdy tinh kha thi trong viéc st
dung cac vat dbi trong dugc diéu khién thong
qua bd diéu khién PID nham tao ra mdé men
hdi phuc cho thiét bi. Van d& hoan thién trén
thiét bi thuc té dang dugc tiép tuc trién khai tai
DCSELab.
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