BAI BAO KHOA HQC

MO HINH THI NGHIEM HE THONG THUY LUC_
NEO GIU LIEN HQP MAY VAN XUAT GO CO NHO

Mai Hoang Long?, Bui Hai Triéu?, Nguyén Cong Thuat®

Tom tat: Bai bao gidi thiéu két qua thiét ké, lwa chon, ldp rdp va thir nghiém mé hinh thi nghiém hé thong
thity liee neo giir 1ién hop mdy vin xudt gé c& nhé. M6 hinh da tai hién diroc cdc trang thdi hoat dong dién
hinh, ¢6 kha nang danh gia cdc tinh chat déng lwc hoc va diéu khién ciia hé thong thity liec neo gitr lién hop
MAy Vdn xudt gé c& nhé khi 1am viéc trén dat rimg c¢é do doc cao. Mé hinh thi nghiém cé thé sir dung dé
nghién cieu phdt trién cdac hé thong neo giir kéo tha lién hop mdy lam nghiép dé [am viéc an toan, hiéu qua

Va tiét kiém nang liwong trén cdc ving dat doc.

Tir khéa: neo giit lién hop may, truyén dong thuy lyc, van xuat gd.

1. PAT VAN PE

Dé lién hop may van xuat gd ¢ nho 1am viéc an
toan, 6n dinh va c6 hiéu qua trén ving dét c6 o doc
I6n trong cac cong trinh d@ nghién cau (Bui Hai
Tridu, 2016 va 2018; Mai Hoang Long, 2018) lya
chon va phéat trién mot hé théng thuy luc neo giit
phl hop. Két cdu don gian véi chién lugc diéu khién
hop 1y, hé thong c6 thé giit luc cang day toi it thay
d6i khi 1&n ddc, xudéng doc va dimg trén doc dé thu
gom gb. Ngoai ra khi xudng dbc, hé thong co thé thu
nap ning lugng tut doc cua lién hop may va tai sir
dung dé hd tro giup chuyén dong 1én dbc. Bai bao
nay gigi thidu mot mé hinh thi nghiém c6 thé mé ta
c4c trang thai hoat dong tiéu biéu cia lién hop may,
xac dinh cac thong s dicu khién, danh gia tinh chat
dong luc hoc va diéu khién cua hé théng thuy luc
neo giir khi lién hop may hoat dong van xuat gb trén
dat déc.

2. XAY DUNG MO HINH THI NGHIEM

2.1. M6 hinh h¢ thong thiy e neo giir

M6 hinh thi nghiém can dap tng cac yéu cau sau:

- Téi hién dugc céc trang thai hoat dong tuong tu
ngoai hi¢n truong;

- Piéu khién dugc cac trang thai hoat dong twong
tu ngoai hién truong;

- Ty dong dicu khién ap suét hé thong khong doi,
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khong phu thudc vao bién dong ap suét, luu luong
do tai hodc do nguén thiy lyc;

- Chi phi thi nghiém phd hop véi diéu kién
nghién ctru ¢ Viét Nam;

- Panh gia dugc kha niang thu hoi nang lugng
quan tinh khi xudng ddc va hd trg chuyén dong 1én
dbc cua tich ap thay Iuc.

Trén hinh 1 trinh bay so ¢6 mach truyén dong va
diéu khién thuy lyc cia mé hinh thi nghiém hé théng
neo giir van xuat gb ¢& nho.

Hinh 1. So' d6 mach thuy lyc thi nghiém

1: Bom dau; 2: Cam bién toc dé; 3: Van gidi han
ap sudt; 4: Van dong ngdt; 5: B diéu khién diép ap;
6: Bé vi xir Iy, 7: Cam bién dp sudt; 8: Tich &p gidm
xung; 9: Van déng ngdt diéu khién ché dg tich liy
nang leong; 10: Tich ap tich lay nang lwong,
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11. Luu heong ké; 12: Van giGi han dp sudt tich ap;
13: M6 to thuy luc kéo toi; 14: Phanh; 15: M6 to
thiry luc tao tai; 16 va 17: van chuyén mach diéu
khién phanh truc t¢i;18, 19 va 20: Van chuyén mach
Cac trang thdi chuyén dong.

Bom déu s6 1 duge dan dong tir dong co Diesel
18 ma lyc, qua bd truyén c6 s6 vong quay la
1500v/ph. Bdng co thuy luc duoc chon la dong co
dan dong toi RE750 co thé quay hai chiéu véi thé
tich 1am viéc Viy=748cm®vong. CAc sé lidu trén day
phil hop véi hé thong thity lyc neo giit lién hop may
van xuat gd ¢& nho trén co s may kéo KUBOTA,
dan dong bom tir truc trich cong suit. Pong co tdi co
thé tao chuyén dong phd hop véi van toc lién hop
méy nho hon 1,7m/s. Cac van phan phdi 18, 19,
20c6 thé diéu khién chuyén mach trang thai chuyén
dong cua lién hop may. Pé tai hién chuyén dong
xudng ddc va tao tai tai hién trang thai 1én doc mo
hinh dugc bd tri thém mot mé to thiry luc ciing ¢ dé
dan dong nha toi va diéu khién mo men phanh tao

tai cling voi d6 1a 1 b tich dp dung tich 24 lit dé tich
ity ning luong xubng déc.

2.2. Hé thong do, diéu khién va xir Iy s6 liéu

- C4c cam bién: 4p suat, luu luong, s6 vong quay.

- B9 gom tin hi€u: B thu nhan va xt Iy tin hiéu
¢ nhiém vu tiép nhan tin hiéu tir cAc cam bién guri
vé, khuéch dai, chuyén ddi tin hi€u tuong ty sang tin
hiéu s6 va xur 1y tin hi¢u trudc khi dua vao phan
mém thi nghiém trong méy tinh.

- Phan mém diéu khién va xir Iy LabVIEW:
LabVIEW la mot phan mém may tinh duogc phét
trién boi cong ty National Instruments, Hoa ky.
Bang cach dién dat ci phap théng qua cac hinh anh
truc quan trong moéi truong soan thao. Nho tinh
ning hd trg manh va nhanh chéng cho céac tng
dung trong k¥ thuat, linh vuc gido duc nén
LabVIEW duoc ding nhiéu trong cac phong thi
nghiém va trung tdm nghién ctu ciing nhu cac hé
thong cong nghiép.

So dd két ndi cac md dun xur ly tin hiéu do duogc
trinh bay trén hinh 2.
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Hinh 2. So d6 xi Iy tin hiéu do trén LabVIEW

2.3. Ché tao, lip dit va té chirc thi nghiém

M6 hinh thi nghiém dugc ché tao, lip dit va
tién hanh thi nghiém tai phong thi nghiém Khoa O
t0, Truong Dai hoc Cong nghiép Viét Hung. Hinh
anh mé hinh thi nghiém hoan thién duoc gidi thiéu
trén hinh 3. Viéc tinh toan, lwya chon cac phan tir
nhu bom, dong co, cac van diéu khién va tich ap
thiy luc dya trén cac tai lieu (BUi Hai Triéu,
2006; D. Will, 1999).

Qua trinh thi nghiém duoc tién hanh tai truc
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tiép trén md hinh véi day du cac thiét bi van hanh
hé thdng, cac cam bién thu nhan tin hiéu va b xu
ly tin hi¢u. Phan mém LabVIEW dugc dung dé
tiép nhan, xur Iy va hién thi két qua tryc quan trén
may tinh. ) ) . ]

3. MOT SO KET QUA THI NGHIEM
MO HINH

Mb hinh thi nghiém d& dugc chay thir 6n dinh va
thuc hién cac phuong an theo muc tiéu nghién ctru
thyc nghiém. Trong khuén kho bai béo chung toi
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gi6i thieu mot sd két qua thir nghiém mo hinh dé
danh gia kha nang tao tai, kha nang tai hién cac

trang thai hoat dong tuong tu ngodi hién truong cia
lién hop may trong phong thi nghiém.

Hinh 3. Anh chup mé hinh thi nghiém
1: Péng co Diesel; 2: Bom dau; 3: Van déng ngdt; 4: C&c van thiy liee; 5: Cam bién luu lwong;
6: Van diéu chinh dp sudt; 7: Tich &p thuy liec; 8: Tich &p giam xung; 9: Pong hé dp sudt;
10: Cam bién dp sudt; 11: Bé chuyén doi va diéu khién tin hiéu; 12: My tinh;
13: M6 to thity lwc; 14: Thung dau.

3.1. Thi nghiém bién ddng ap suit do tii trong

Bién dong tai trong trén truc toi dugce tao ra
bing cach thay d6i ap suat phanh 14 (hinh 1).
Trang thai tai trong trén truc toi sé€ tuwong duong
véi trang thai lyc cang day toi khi lién hop may
chuyén dong 18n dbc vugt qua map md don hodc
vugt qua vi tri trugt cuc bo. Két qua thi nghiém
dugc trinh bay trén hinh 4.

-
75
-
-
©-
5~
-
.-
S ]
§ 3-
2
- lApml(xZBll) -
20-, Toc do (V/s) A
15+ Momen can (x 100 Nm) |
w-M
5o
o . ”?
\ Thot gan (gay)

Hinh 4. Bién dong dp sudt hé thong khi thay doi
md men tai

Trong truong hop ndy, tai trong ting ¢ muirc vira
phai vatéc do dong co 6n dinh, thay ddi khong nhiéu
khi c6 bién dong ap suét do tai trong.

Thay d6i ap suat phanh lam thay d6i mé men can
trén truc dong co thiy luc dan dong toi. Khi d6 ap
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suat thuy luc ting lén tuong ing sao cho md men
dong co toi can bang voi mé men can tai trang thai
tai trong moi.

3.2. Thi nghi¢m tao bién dong ap suit do thay
dbiga

Khi giit khong dbi tai trong 18n truc toi, twong tu
khi lién hop may chuyén dong 1én déc voi do doc 6n
dinh va bé miat doc tuong d6i bang phing, thay doi
ga s& lam thay doi s vong quay dong co diesel do
d6 1a thay ddi Iuu luong cip cho hé théng dan dén
4p suat hé thong thay d6i. Két qua thi nghiém
phuong an nay dugc trinh bay trén hinh 5.

Thoi diém ting ap suat chdm hon khong dang ké
S0 voi thoi diém bét dau ting sb vong quay dong co
diesel. Didu ndy c6 thé giai thich boi tinh chét chiu
nén cua dau va hao ton lot dong caa hé thdng thuy
lyc thi nghiém. Pic diém ndy can dugc luu y khi
thiét ké, danh gia hé thong tu dong diéu khién ép
suat thay Iyc.

Trén co sobién dong ap sudt tao ra trong hai
phuong 4n thi nghiém c6 thé xac dinh cac thong sb
va thiét bi hé théng tu dong didu khién ap suit dé
gitr ap suat hé théng khong dbi qua do giir luc cang
day toi it thay doi, khong phu thudc didu kién dia
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hinh, diéu kién bam ctia banh xe chu dong hoic su 4. KET LUAN

thay doi s6 vong quay dong co may kéo khi chuyén Mb hinh thi nghiém hoat dong 6n dinh, ¢6 kha
dong 1én déc. ning thyc hién cac thi nghiém theo yéu cau dé danh
gia hé thong thiy Iyc neo giir theo cac tinh chat dong
lyc hoc va diéu khién khi lién hop may véan xuét gb

= ¢ nho hoat dong trén cac dia ban c6 do dbc cao.
A el Ngoai ra c6 thé xac dinh bang thyc nghiém trén md
i ”M hinh cac thong s6 dé hoan thién hé théng trr dong dicu

Toc do (V/s)
Momen can (x 100 Nm)

A phanh thily luc, diéc tinh nap xa tich 4p khi xuéng déc
S i va khoi hanh 1én dbc. Céac thong s6 nay duoc sir dung

lam céc théng sb dau vao cho mé hinh md phong
dong luc hoc lién hop may van xuét gd ¢& nho khi

(I Ql khién 4p suat khi chuyén dong 1én dbc, cac dic tinh

Hinh 5. Bién dong dp sudt va mé men dong co thiry

liec khi thay doi s6 vOng quay ding co hoat dong trén cac ving dat rimg c¢6 do ddc cao.
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Asbtract:
EXPERIMENTAL MODEL OF HYDRAULIC ANCHORING SYSTEM HOLDS A
COMBINATION OF SMALL TIMBER TRANSPORT MACHINES

This article introduces the results of designing, selecting, assembling and testing models of experimental
hydraulic systems for anchors of small woodworking machines. The model has demonstrated typical
operating states, capable of assessing the dynamic and control properties of the hydraulic anchoring system
for integrating small timber transport machines when working on forest upland. Experimental models can be
used to research and develop drag-and-drop mooring systems for forestry machines to work safely,
efficiently and save energy on sloping lands.

Keywords: anchor holding machine assembly; hydraulic transmission, timber transport.
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