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TOM TAT

Cac chi tiéu kéo bam va lam viéc cua lién hop may (LHM) canh téc trong
1am nghiép phu thudc vao nhiéu yéu t6, tir két cau, ki nang diéu khién, dic
diém dia hinh, tinh chit dat dai,... &én yéu cau k¥ thuat canh tac. Viéc xac
dinh céc chi tiéu nay bang cac cong thirc, phuong trinh todn hoc kho dam
bao d6 chinh xac, ddy du ciing nhu sy bién thién va quan hé giira ching.
Két qua nghién ciru thyc nghiém di xac dinh duoc mot sé thong sé ky
thuat, chi tiéu kéo bam va lam viéc quan trong trén co sé thiét lap hé
thong thiét bi thi nghiém do hién dai. Trén dat 1am nghiép, hé sb can lan (f)
cia may kéo Yanmar F535D lap hé thong di dong cai tién c6 gia tri tir
0,081 - 0,089, 16n hon tir 2,3 - 3,1% so vai khi ldp hé thong di dong nguyén
ban; hé s6 bam (¢,) dat tir 0,695 dén 0,752, tang tir 10,93 - 13,59% so véi hé
thdng di dong nguyén ban; hé s luc can riéng cua cay chao K, = 32.620 N/m?
khi cay véi do sau h, = 0,075 m va K. = 37.693 N/m? khi h, = 0,1 m;
LHM Iam viéc kha én dinh & goc déc trén 10° dén 12,3° ning suét dat tir
0,33 ha/h dén 0,47 ha/h. Két qua nghién ctru ciing xdy dung dugc dic tinh
kéo bam thyc nghiém cua hé thong di dong cai tién trén dat 1am nghiép,
quan hé gitra hiéu suat kéo va do truot 1, = f(8), ddy 1a nhirng chi tiéu quan
trong dé danh gia tinh nang k¥ thuat ciia may kéo, ddng thoi lam co so xac
dinh ché @6 1am viéc phi hop, nang cao hiéu qua sir dung.

Experimental study on the determination of traction-gripping capacity
and working indicators of the forestry tractor Yanmar F535D

The traction-gripping capacity and working indicators of a forestry
agrimotor system depend on multiple factors such as machine structure,
operating skills, terrain conditions, soil characteristics and the requirements
of the cultivation technique. The use of mathematical equations in
determination of these indicators leads to the limitations on the accuracy,
variation and relationship among the indicators. The results of
emperimental study has determined the important technical specifications,
gripping capacity and working indicators using a moderm experimental
system. On forestry terrain, the Yanmar F535D traction system equipped
with improvement of the self-movement system has a rolling resistance
indicator (f) of 0.081 - 0.089, representing an increase of 2.3% to 3.1%
compared to the original tractor. The lateral friction indicator ¢, was
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determined at 0.695-0.752 which is represented higher than that of the
original tractor with an increase of 10.93% to 13.59%. The resistance force
indicator K is recorded at 32.620 N/m? at the plowing depth h, in the soil
of 0.075 m. K, was determined at 37.693 N/m? when h, was increased to
0.1 m. The tractor system showed the stability during working at the terrain
slope of 10° to 13° with the productivity of 0.33 ha/h to 0.47 ha/h. The
empirical study has determined the gripping-traction characteristics of the
improved self-movement tractor system on forest terrain, the relationship
between traction efficiency my and sliding index dy, which are important
parameters in assessing the technical performance of the tractor system as
well as in improving the working ability of the tractor system.

1. DPAT VAN DE

Tinh chit kéo bam ctia may kéo 1a yéu t6 hang
dau anh huéng dén cac chi tiéu chi phi ning
luong va ning suét cua lién hop may (LHM)
canh tac trong nong 1am nghiép. Kha ning kéo
cuia may kéo dé thuc hién céac cong viéc & diéu
kién sir dung khac nhau phu thudc vao kha
ning bam cua hé thdng di dong, cong suit
dong co, cap sb truyén va luc can lin ctia may
kéo. Kha ndng bam va luc can lan ciia may kéo
phu thudc vao loai va két cdu cua hé thong di
dong, su phan bd trong lugng trén cac banh xe,
dia hinh va tinh chat dat dai.

Dbi voi LHM cay cham soc rung trén dat doc,
kha niang kéo bam phu thudc vao nhiéu yéu t6
vé két cdu va diéu kién sir dung, qua trinh
tuong tac giita dt - may dién ra rat phuc tap
va chiu anh hudng cua cac yéu td ngau nhién
nhu: sy thay doi d6 déc, tinh chat khong dong
nhat cua dat dai... Do d6, bang nghién ctru 1y
thuyét dya trén cac phuong trinh toan hoc
cling kho c6 thé xac dinh dugc day di, chinh
Xéc gia tri, sy bién thién cac thong so, chi tidu
k¥ thuat cling nhu quan hé gitra ching.

Bai bao nay gidi thiéu két qua nghién ciru thyc
nghiém xac dinh céac chi tiéu kéo bam va lam
viéc cia LHM cay cham soc rimg nhim dénh
gid kha nang lam viéc cling nhu hi¢u qua su
dung LHM.
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I. POI TUONG, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

Lién hop may kéo Janmar F535D véi cay
chao cham séc rimg véi cac thong sd ky thuat
chinh sau:

- May kéo Janmar F535D c6 cong suét cuc dai
Nemax = 53 Hp tai ney = 2.600 v/ph; M6 men
quay cuc dai Memax = 172 Nm tai ngy = 1.600 v/ph;
02 cau chu dong, chiéu dai co s6 L = 2,0 m
(www.keletagro.com).

May kéo voi hé théng di dong nguyén ban: Bé
rong co s6 B = 1,3 m, trong luong G; = 18,2
kN, chiéu cao trong tam ht = 1,05 m, duong
kinh banh xe cha dong D = 1,35 m, chiéu cao
gam hy = 0,4 m.

May kéo v6i hé thong di dong cai tién: Bé
rong co s6 B = 1,62 m, trong luong G; = 18,2
kN, chiéu cao trong tim hy = 0,95 m, dudng
kinh banh xe chii dong D = 1,255 m, chiéu cao
gam hy = 0,305 m.

- Cay chao 2 diy, mdi ddy 04 chao lap dbi ximg,
duong kinh chdo d; = 0,56 m, gilra 2 day chéo c6
lip ludi x6i, trong luong cay G, = 2,50 kN,
do cay sau tdi da 0,22 m, bé rong lam viéc
Bc=1,8 - 2,2 m (T6 Qudc Huy et al., 2020).
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2.2. N6i dung nghién ciru

DPé danh gia kha niang kéo bam va lam viéc
cia LHM voi hé théng di dong nguyén ban
va cai tién trén dit 1am nghi¢p, nhiém vu
nghién ctru thuc nghiém xac dinh cac thong
sb, chi tiéu sau:

- Hé s6 can lin cua may kéo (f);

- Hé s6 bam cua may kéo (¢);

- Luc can kéo cay cham soc rung, P (KN);

- Phan lyc phap tuyén cia mat ddi lén céac
banh xe may kéo, Z; (kN);

- Gia tbc theo phuong chuyén dong ctia LHM,
a (m/sz); Van tde thuc té cia LHM, V (m/s);

- S6 vong quay banh xe chu dong may kéo, ok
(v/ph);

- Po truot theo hudéng chuyén dong cua
LHM (5);

- Xay dung dac tinh kéo bam thuc nghiém cua
hé thong di dong cai tién;

- Nang suat thuc té ciaa LHM, W, (ha/h);

2.3. Phuwong phap nghién ciru thuc nghiém
2.3.1. Thiét bi do va phuwong phdp lip dit, két néi

Dé x4c dinh cic thong sd k¥ thuat ciing nhu
cac chi tiéu kéo bam, lam viéc cia LHM cay
cham soc rimg, nghién ctru da st dung thiét bi
do da kénh Spider 8 do hang HBM cta CHLB
Dric san xuat (www.ae.metu.edu). Thiét bj nay
¢ chtc ning thu thap va khuéch dai tin hiéu
va chuyén d6i A/D trong qua trinh do cac dai
lwong khong dién bang dién.

Thiét bi Spider 8 dugc két ndi véi may tinh két
hop voi pham mém chuyén dung Catman, c6
thé do ddng thoi 8 thong sb ki thuat, cac kénh
do duogc két ndi truc tiép toi cac dau do (cam
bién). Tin hiéu nhan dugc tir cac cam bién
dugce khuyéch dai, chuyén d6i thanh tin hiéu
sO va chuyén dén luyu trit trén phan mém
Catman ctia may tinh. C6 thé két ndi cac thiét
bi Spider 8 qua cong LPT hoic cong RS232
v6i may tinh tao ra mot hé théng do nhiéu
kénh hoat dong dong thoi.

So d6 két ndi cac dau do véi thiét bi Spider 8
va may tinh dugc mé ta nhu trén hinh 1.

Zi Spider 8

MAY TINH

| — Phan mém
CATMAN

ay

Bé chuyén doi tin hiéu A/D SPIDER 8

Hinh 1. So d6 két n6i dau do véi thiét bi do Spider 8 va may tinh

- Xac dinh h¢ 56 can lan va hé s6 bam cua may kéo

H¢ s0 can lan dugc xac dinh theo cong thuc:

f—_L (1-1)

Trong d6: Py 1a lyc can lan cua may kéo (kN);
Gk 1a trong lugng may kéo (kN).

Xéc dinh lyc can lan Py, thi nghiém da su dung
may kéo MTZ 82 kéo may kéo Janmar F535D
khong cai sd trén mit dt twong d6i phang, luc
can kéo duogc xac dinh bﬁng cam bién do luc
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kéo tiéu chuan TBX-4T két ndi giita 2 may
kéo, tin hiéu do tir cam bién sé& dugc chuyén vé
may tinh trong sudt qua trinh thi nghiém.
(Nong Van Vin, 2013)

Hé sd bam banh xe chu dong may kéo duoc
xac dinh theo cong thuc:

R,
= —_— 1'2
v=7 (1-2)
Trong d6: Py 1a luc bam cua cac banh xe chu
dong; Zy 1 phan luc phap tuyén 1én cac banh
xe chu dong cua may kéo.

Xac dinh luc bam Py, luc bam duoc xac dinh
bang cam bién do luc kéo TBX-4T két ndi
gitra may kéo MTZ 82 va may kéo Janmar
F535D cho may kéo MTZ 82 di chuyén ¢ sd

truyén thap (s6 1) va ting luc can kéo, may

kéo Janmar F535D dugc gitta chat cap banh xe
chu dong bang phanh, s6 him cho dén khi may
kéo truot hoan toan, tin hiéu tir cam bién thu
duoc 12 co s dé tinh toan lyc bam Py va hé sd
bam o.

- Xdc dinh phan e phdp tuyén lén cdc banh
xe may kéo

Phan luc phap tuyén cua mit ddi 1én cac banh
xe may kéo duoc xac dinh bang phwong phap
dién trd bién dang, cam bién dién trd bién
dang (tenzo) duoc dan tryc tiép vao vo cau
trude ctia may kéo va két ndi theo so d6 mach
cau du (hinh 2), sau d6 két ndi véi cong thiét
bi Spider 8 va véi may tinh c6 phan mém diéu
khién, luu trir dir liéu Catman (Nguyén Nhat
Chiéu, 2005).

Hinh 2. So db dan tenzo dién trd trén cau trudc may kéo

Sau khi két noi cac 1a dién tro tenzo voi thiét
bi do, tién hanh kiém tra lai mach dau noi va

hiéu chuan khau do, xac dinh gia tri tuong tng
cua phan lyc voi tin hiéu nhan duogc.

It

Hinh 3. Hinh anh hiéu chuan khau do phan Iyc phap tuyén

114



Poan Vian Thu et al., 2021 (S6 1)

Tap chi KHLN 2021

Tir gia tri do phan luc phap tuyén ciia banh xe
cAu trude, hoan toan xac dinh duoc phan luc
cac banh xe con lai thong qua kich thudc hinh
hoc két ciu may kéo, toa d§ trong tdm, goc
déc dia hinh va trong luong ciia may kéo.

- Xac dinh goc déc tire thoi ciia mat doi

Trong nghién ctu thuc nghiém dong luc hoc
LHM kéo trén dbc ngang, mot kho khan 16n 1a
rat kho xac dinh chinh xac goc déc mit ddi
theo duong thuc nghiém. P c6 kha nhiéu
cong trinh nghién ctru vé tinh chit kéo bam

ctia may kéo trén dbc ngang, trong do goc dbc
duogc xac dinh theo gia tri trung binh trén mot
duong thi nghiém.

Trong nghién ctru nay st dung phuong phap
xéac dinh goc dbc mat ddi thong qua gid tri do
phan lyc phép tuyén 1én cac banh xe ctia may
kéo khi chuyén dong ngang doc. Tir so dd luc
tac dong 1én LHM cay chao trén ddc ngang
(hinh 4) ta x4c dinh duoc cac thanh phan phan
luc cia mat ddi 1én cac banh xe cua may kéo
va tir d6 xéac dinh duoc goc ddc (T6 Qubc Huy
et al.,2020).

Hinh 4. So d6 céc luc tac dong 1én may kéo trén doc ngang

Phan luc phép tuyén trén cau trudc:

_aG,cos f—-mhX- (P, —m,X)h_
L

Z, (1-3)

Phan lyc phap tuyén 1én banh xe phia trén cia

cau trudc:

_0,5B.Z, -h,Ztgp
B

Zt
Taco: tgp = hE(% —?1)
1 1

4 (1-4)

(1-5)

Trong do: G; - trong lugong may kéo; mg, m; -
khdi lugng may kéo va cay chao; X - gia tdc
lién hop may; B - goc déc mat doi; a, b, hy - toa
do trong tam may kéo; hy, - do cao diém dat luc
can kéo cay chdo; Pc - lyc can cay chao;

My - m6 men chu dong; Py, - luc chu dong cta
may kéo; Ps, Ps, - luc can lan cau trudce va cau
sau; Z1, Z, - phan lyc phap tuyén 1én cau trudc
va cau sau; Z', Z° - phan luc phap tuyén 1én
cac banh xe phia trén va phia dudi doc; m,X
va mX - 1an lugt 13 lyc can quan tinh cua cay
chdo va may kéo.
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- Xac dinh lyc can cay cham soc rung

Thi nghiém do luc can kéo cay da st dung 2
cam bién do luc kéo tiéu chuin 1a: TBX-4 ¢6
gidi han do 1a 39,2 kN va TBX-1 c6 giéi han
do 12 9,8 kN. Cac cam bién duogc lap gian tiép
Ién 2 thanh kéo dudi cua co cu treo qua khung
kéo phu (Han Trung Diing et al., 2018). Trong
qué trinh 1am viéc, co cu ning ha cay dé ¢ thé
boi, do @6 luc kéo cua thanh treo trén la béng
khong. Tin hiéu tir 2 cam bién dugc chuyén vé
may tinh théng qua thiét bi Spider 8 theo mach
két ndi cta ciia hé théng do.

Hé sb luc can riéng cua cay (K¢) dugc xéc
dinh tir cong thuc tinh lyc can cay ciua V.P.
Goriatkin. (Poan Van Thu, 2010)

PC = Kc.hc.Bc + Gc.fms + 8.hc.Bc.V2 (1'6)

Trong d6: he.B¢ 14 chiéu sdu va bé rong cua
cay, m;

Fms - hé s6 ma st ciia dat va banh xe may cay;
Gc - trong luong cua dan cay, N;

K. - hé s luc can riéng cua cay, N/m?;

& - hé s6 tiéu hao nang luong khi 14t dat;

V - van toc chuyén dong cta cay, m/s.

- Xdc dinh gia téc, vin téc LHM cay cham
soc rung

Str dung cam bién do gia toc Kisler - C122531
ciia Nhat Ban dé xac dinh gia tri gia tdc cua
LHM, c6 khoang do + 20g (g = 9,81 m/s?), sai
sO trong 16n nhat 1%. Cam bién do gia toc
Kisler dugc gin & vi tri tvong dbi gan trong
tAm cta may kéo, chiéu lam viéc theo chiéu
chuyén dong va dugc két nbi v6i hé thong do
(thiét bi Spider 8, mdy tinh...).

Tin hiéu thi nghiém thu dugc va xur 1y bang
phan mém Catman s& cho gia tri gia tdc
chuyén dong cuia LHM theo hudng tién,
a; (M/s®). Tir d6 xéc dinh duoc van toc thuc té
cua LHM, V (m/s).
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- Xdc dinh s6 vong quay ciia banh xe chii dong
va do truot

Sb vong quay banh xe chii dong ny dugc xac
dinh bang cam bién do s6 vong quay hoat dong
theo nguyén ly cam tmg. Dau do cam bién duoc
gén vao dau truc banh xe va két ndi véi hé
thong thiét bi do Spider 8 va may tinh. Tin hiéu
do van tbc quay banh xe chi dong o duoc
truyén t6i bo thu thap khuéch dai Spider 8 va
may tinh. Thi nghiém di xac dinh s6 vong
quay banh xe chu dong ca truong hop khong
st dung khoa vi sai va c¢6 stt dung khoa vi sai
dé phuc vu cho tinh toan xac dinh d¢ trugt cua
may keo.

D¢ trugt cia may kéo (truong hgp khoa vi sai)
duoc xac dinh theo cong thirc:

V.-V rwo -V
5k — It — k ““k (1_ 7)
Vi INON
Trong do: Vi = rx wx 1a van tdc ly thuyét; V -

1a van téc thuc té duoc xac dinh khi tich phan
gié tri gia téc do duoc cua thi nghiém.

Truong hop khong khoéa vi sai:

D0 truot ctia banh xe phia trén dbc 1a:

r.o -V
5; = % (1-8)
l @
Do truot ciia banh xe phia dudi doc 1a:
rol -V
o = % (1-9)
@

Tu (1-7), (1-8), (1-9) dugc quan h¢ nhu sau:

-1
),
K (1- 10)

t
5 =1-% -5
a

k

- Xac dinh nang sudt va hiéu sudt lam viéc cia
LHM

Ning sudt LHM chiam soc rimg trong duge xac
dinh theo cong thurc:
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W, =0,1.B.V, 7, (ha/h) (1-11)

Trong do: B - bé rong lam vi¢c cua cay chao

(m); Vy - van téc lam viéc thuc t& (km/h);

Teg - hé sb st dung thoi gian lam vige;

Hiéu suit kéo duge x4c dinh theo cong thirc:
R

P +P;

Mk =T (1= 6) (1-12)

Trong d6: N - hiéu suit co hoc trong hé thong
truyén luc; Pc - luc can cay; Ps - luc can lan.

Chi phi nang lugng riéng Cpe dugc tinh theo
cong thuec:

N
C. =_-¢
Ne T wi

c

(kW/ha) (1-13)
Trong d6: N - cong suit can thiét cia dong co
(KW/h); W, - ning sudt LHM (ha/h).

So d6 lap dat va két ndi hé thdéng thiét bj do
trén LHM thi nghiém dugc md td nhu trén
hinh 5.

Hinh 5. So d6 lap dat, két ndi cac cam bién trong thi nghiém

1. May tinh; 2. Thiét bi do da kénh Spider 8; 3. Cam bién do phan lyc phap tuyén cau trudc;
4. Cam bién do gia toc LHM; 5, 6. Cam bién do s6 vong quay banh xe chii dong; 7, 8. Cam bién do luc can cay.

2.3.2. To chikc thi nghigm

- Thi nghiém dugc thyc hién tai hién truong
dat trong rimg thuc nghiém cta Trung tim
Khoa hoc Lam nghiép Pong Bic Bo, Ngoc
Thanh, Phuc Yén, Vinh Phuc. Pic diém dat
dai, dia hinh va thuc bi cua hién truong thuc
nghiém duoc xac dinh trudc khi t6 chirc thi
nghiém, cu thé:

+ Thi nghiém xac dinh hé s6 can lan, hé sb
bam cia hé thong di dong nguyén ban va hé
thong di dong cai tién ctia may kéo duoc thuc
hién trén hién truong dat doi ty nhién dién
hinh cta khu vuc, twong ddi bang phang, do
chit ciia dt 1a 35 kG/em?, d6 am dit 1a 23%.

+ Thi nghiém do cac thong sé phan lyc Ién
banh xe Zi, luc can cay P, sb vong quay
banh xe chu dong w., gia toc LHM theo
hudng tién duoc xac dinh dong thoi. Hién
truong thi nghiém 1 dat trong ring, thuc bi
gém la cay bui, sim, mua, co tranh da dugc
phat don, do déc dia hinh tir 5 - 15°; loai dét
Feralit d6 vang, ¢& hat > 0,02 mm chiém
31%, do chat cua dét 1a (30 - 35) kG/cm?, do
am clia dat tir 22 - 25%.

- Cac thi nghiém do duoc tién hanh theo
duong cay, LHM chuyén dong ngang doc theo
duong déng mire, chiéu dai 50 m.
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tién tuong Ung véi lyc can 1an trung binh Py g,
cia timg thi nghiém (TN), véan tdc tién cua
may keéo V; dugc ghi trong bang 1.

IIL KET QUA NGHIEN CUU
3.1. Két qua xac dinh hé s6 can lin
Gia tri hé sb can lin cua may kéo Yanmar

F535D voi hé thong di dong nguyén ban va cai

Bang 1. Gia tri do xac dinh hé s6 can lan cua may kéo Yanmar F535D

S8 TN Hé théng di déng nguyén ban Hé théng di dong cai tién

Prw (N) Vi (M/s) f Piw (N) Vi (M/s) f
TN-1 1.508 0,79 0,084 1.583 0,70 0,087
TN-2 1.529 0,76 0,086 1.621 0,72 0,089
TN-3 1.473 0,75 0,083 1.577 0,68 0,084
Tr. binh 1.503 0,76 0,084 1.593 0,70 0,086

Hé s6 can lan f cia may kéo lap hé thong di
dong cai tién c6 gia tri tir 0,081 dén 0,089,
16n hon so véi khi lip hé thong di dong
nguyén ban, nhung véi gia tri khong dang ké
(tr 2,3 - 3,1%).

3.2. Két qua xac dinh hé sé bam

Két qua xac dinh hé s6 bam cua may kéo
Yanmar F535D véi hé thong di dong nguyén
ban va cai tién twong Gng voi luc kéo trung
binh Py, van toc tién cia may kéo Vy tai cac
thi nghiém do dugc ghi trong bang 2.

Bang 2. Gia tri do xac dinh h¢ s6 bam cua may kéo Yanmar F535

S6TN Hé théng di déng nguyén ban Hé théng di dong cai tién

Po.tb (N) Vi (m/s) ® Pyt (N) Vi (m/s) )
TN-1 7.187 0,46 0,625 9.012 0,38 0,752
TN -2 7.395 0,42 0,643 8.765 0,43 0,736
TN -3 7.098 0,45 0,619 8.314 0,46 0,723
Tr. binh 7.876 0,45 0,629 8.697 0,42 0,737

Gié tri hé s6 bam cua hé thong di dong cai tién
trén dat 1am nghiép dat kha cao, tr 0,695 dén
0,752, tang tir 10,93% dén 13,59% so voi hé
thong di dong nguyén ban. Nhu vay, voi viée
thay d6i két cdu mau bam va tang tiét dién
banh xe ciia hé thong di dong cai tién da lam

3.3. Két qua xac dinh phén lyc phap tuyén
1én banh xe may kéo va goc doc tire thoi cia
dia hinh

Gia tri phan lyc phép tuyén 1én cac banh xe
cia may kéo chuyén dong ngang doc & 3 cap
d6 doc dugc ghi trong bang 3.

ting dang ké hé s6 bam.
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Bang 3. Gia tri do phan luc phéap tuyén banh xe

Géc déc Z:' (N) Z:°(N) Z5' (N) Z." (N)
5,6° 3.042 3.358 5.652 6.061
10,2° 2.613 3.908 4.136 7.256
12,3° 2.396 3.862 4.026 7.499




Poan Vian Thu et al., 2021 (S6 1)

Tap chi KHLN 2021

Do thi biéu dién két qua do phan lyc phap
tuyén 1én banh xe phia trén cua cau trudc may

kéo & goc dbc trung binh cua dia hinh: 5,6°,
10,2° va 12,3° dugc thé hién trén hinh 6.

3500

Phan Iwc phap tuyén TN tai cac do doc

— 211(5,6 00)  mm— 71t (10,2 d8)  — 71t (12,3 d6)

Z17(N)

3000 gz ’_WW}MWM

2000

1500

3 4 5
Thevi gian (s)

Hinh 6. Do thi biéu dién gia tri phan luc phap tuyén 1én banh xe

Gié tri phan luc phéap tuyén 1én banh xe ¢ su
dao dong la do do mép mé ctia mit ddi va su
khong ddng nhét cia luc can cay, diéu nay ciing
s& anh hudng dén kha ning bam va 6n dinh cia
LHM. Phan Iyc phap tuyén 1én banh xe phia
trén dbc c6 gia tri cang nho & goc dbc cang 16m,
dung voi quy ludt phan bé tai trong giita cac
banh xe khi di chuyén trén dat doc. Tur két qua
xac dinh phan luc phép tuyén trén banh xe phia

trén cua cau trudc may kéo khi di chuyén ngang
dbc da xac dinh duge goc dbc tic thoi cua dia
hinh trong qua trinh thi nghiém.

3.4. Két qua xac dinh e can cay

Két qua do luc kéo cay khi LHM lam viéc &
d6 dbc trung binh 5,6°, 10,2° va 12,3°, do cay
sau hc = 0,075 m dugc thé hién & dang d0 thi
nhu trén hinh 7.

Pc(N)

LU'C CAN CAY TAI CAC GOC DOC DIA HINH

6.000

5.000 j?*tﬂﬁh*wﬂ‘ﬁfkrwk NUU\AFQﬁ!\jfthr“h WA S

2,000 Y)W AW

3.000

2.000

1.000

0
0 1 2

Pc (12,3 d6)

Pc (10.2 d6)

3 4 5 6

Pc (5,6 dd) Thoi gian (s) |

Hinh 7. Db thi biéu dién gia tri luc can cay & cac cap do doc
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Két qua thi nghiém cho thdy, luc can kéo cay
bién dong twong ddi manh trong qué trinh 1am
viéc, su bién dong nay la do tinh chét khong
ddng nhat va khong bing phing cua dat dai
1am nghiép. O goc ddc cang 16n thi luc can cay
cd xu hudng tang 1én, lyc can cay tang theo
goc débc 1a do khi lam viée trén dat doc luc ma
sat ciia cay voi dat ting, dia hinh thi nghiém
goc dbc 16n & gan dinh doi, nén dat c6 d6 am
thap, do chat 16n hon.

Luc can cay tang kha 16n khi d¢ sau cay tang,
& d6 déc trung binh 12,3° khi cay véi do sau
h, = 0,075 m, luc can cay dao dong tir 3300 N
dén 5400 N, hé sb luc can riéng cua cay
Kc = 32.620 N/m?; khi he = 0,1 m, luc can cay
dao dong tir 4.500 N dén 7.800N, hé sd luc can
rieng K¢ = 37.693 N/m?, tiang 13,46% so v6i khi
cay & do sau he = 0,075 m, hé s6 luc can riéng
cua cay tang khi d6 cay sau tang la do do chat
ctia dat & ting dudi cao hon. Lyc can cay tuong
ung voi do cay sau dugc thé hién tai bang 4.

Bang 4. Luc can cay, van tdc hé sd can riéng tuong tng véi do cay siu he = 0,075m va he = 0,1m

PO cay sau h. = 0,075m Poécaysauh:.=0,1m
o Vi (Km/h) Pc (N) Ke (KN/m?) Vi (Km/h) Pc (N) Ke (KN/m?)
1 1,03 3.316 23,35 0,78 4.599 26,09
2 1,23 3.559 25,14 0,85 4.989 28,38
3 1,35 3.484 24,58 1,17 5.563 31,75
4 1,58 3.978 28,23 1,47 5.820 33,25
5 1,95 3.770 26,67 1,52 6.146 35,16
6 2,36 4.297 30,54 1,81 5.823 33,25
7 2,67 4.566 32,51 2,09 6.325 36,18
8 2,95 4.317 30,64 2,31 6.563 37,57
9 3,08 4.675 33,28 2,57 6.450 36,88
10 3,26 4.929 35,15 2,74 6.767 38,73
11 3,53 5.009 35,71 2,93 7.009 40,14
12 3,71 4.869 34,65 3,08 6.847 39,17
13 3,82 4.981 35,47 3,28 7.131 40,82
14 4,18 5.061 36,02 3,59 6.931 39,61
15 4,33 4.811 34,15 3,68 7.210 41,24
16 4,47 5.041 35,83 3,85 7.558 43,27
17 4,63 5.414 38,57 414 7.437 42,52
18 4,87 5.227 37,15 4,28 7.344 41,95
19 5,02 5.086 36,08 4,37 7.577 43,31
20 5,19 5.442 38,69 4,51 7.854 44,59

Téap hop céc gia tri hé sd can riéng cia cay
(Ko) twong Gng véi van tdc thuc té (Vy)
duoc hoi quy toan hoc theo cac phuong
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trinh K¢ = fv), do thi biéu dién mbi quan hé
gitta K¢ voi van toc Gmg véi cac do cay sau
nhu trén hinh 8.
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QUAN HE GIJPA HE SO CAN RIENG CUA CAY
VA VAN TOC
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Hinh 8. D6 thi biéu dién quan hé giita hé s6 luc can riéng cay
véi van toc ing voi do cay sau

Nhu vay, hé s6 luc can riéng cua cdy chao trén
dat 1am nghiép phu thudc kha nhiéu vao do
cay sau va van toc 1am viéc cia LHM. Trong
thuc té, do cay sau dugc quy dinh theo yéu cAu
cta k¥ thuat chiam soc rimg, con van tdc cay
duoc xé4c dinh theo ché do 1am viée cuia LHM
dé dam bao ning cao ning sudt va giam chi
phi ndng luong cay.

3.5. Két qua xac dinh vén tdc, chi phi ning
lwong va ning suit ciia LHM

Van tdc ly thuyét dugc xéac dinh trén co sé két
qua do s6 vong quay banh xe chii dong trong
hai truong hop khong st dung khoa vi sai va cod
str dung khoéa vi sai. Két qua xac dinh van toc 1y
thuyét cia LHM truong hop khong sir dung
khoa vi sai dugc thé hién trén hinh 9.

VAN TOC VA O TRUQT TRONG TN (B = 10,2 Do)

VAN TOC VA DO TRUOT
o
(o]

) A A

0,2 LAl m‘“m MVAV"A'!_‘”
D e e Ll ! Taan e R PR
0
0 1 2 3 4 5 6
t(s)
Vbxt (m/s) Vbxd (m/s) —VLHM (m/s)

DO trwot banh trén

Do truot banh dudi

Hinh 9. Db thi biéu dién van téc ctia banh xe chu dong va van téc cia LHM
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Do thi van tdc cua banh xe chu dong phia
trén déc va dudi déc cé gia tri khac nhau
twong d6i 1on; téc dd quay trung binh cua
banh xe phia duoi 1a 0,237 vong/giay, van
tdc dai 1a 0,9 m/s; banh xe phia trén 1a 0,378

vong/gidy, van tdc dai 1a 1,06 m/s; van toc
cua LHM 1a 0,98 m/s.

Gia tri lyc can cay, van tde thuc té va nang
suat cia LHM tmg v6i cac cdp do dbc khac
nhau dugc ghi tai bang 5.

Bang 5. Chi tiéu lam viéc cua LHM tai ¢ cac do dbc khac nhau

Lan thi nghiém Lwc can cay (N) Van téc (km/h) | Nang suét (ha/h) ILCP:’:‘Zh(IkUVé/:g)

Trwong hop LHM lam viéc dé déc trung binh 8 = 12,3°

TN1 5.027 2,254 0,333 21,65
TN2 4.921 2,380 0,351 19.83
TN3 5.136 2,290 0,338 24.57
Trwdng hop LHM lam viéc do dbc trung binh B = 10,2°

TN1 4.225 2,567 0,379 17,15
TN2 4.326 2,364 0,349 17,98
TN3 4.162 2,425 0,358 17,63
Trwdng hop LHM lam viéc do dbc trung binh B = 5,6°

TN1 3.258 2,622 0,387 15,36
TN2 3.360 2,845 0,420 15,87
TN3 3.589 3,204 0,473 16,14

Két qua thi nghiém cho thdy, LHM cay chao
chiam soc rimg v6i hé théng di dong cai tién
lam viéc twong d6i 6n dinh & goc ddc trén 10°
dén 12,30, nang sudt LHM dat kha cao, tir 0,33
ha/h dén 0,47 ha/h. Khi do ddc ting, ning suét
cua LHM giadm, chi phi nang lugng tang, do &
d6 dbc cao chi phi ning luong khic phuc luc
can lan va d¢ truot tang.
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3.6. Xy dung diac tinh kéo bam thuc nghiém
ciia h¢ thong di dong cai tién

Trén co so két qua thi nghiém xac dinh luc can
cay (P), phan lyc phap tuyén trén cic banh xe
chii dong (Zy), hé sb bam (¢), hé sb can lan (f),
do truot (9y),... xay dung dugc dac tinh kéo thuc
nghiém cta hé théng di dong cai tién cia may
kéo Janmar F535D. Cac d6 thi thé hién mbi quan
hé giita hé s6 bam ¢ = f(8), hé s6 kéo k = f(5) va
hé s6 lan f = f(8) nhu trén do thi hinh 10.
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Hinh 10. Pic tinh kéo bam cta hé théng di dong

D6 thi dic tinh kéo cho thay, tai do truot 43%
c6 hé sb bam 1a 16n nhét dat t6i 0,739, & do
trugt 16n hon thi hé s6 bam ciing khong ¢ dau
hiéu ting 1én. Két qua nay cho thay, khi lam
viéc trén dat doc 1am nghiép, kha ning bam
ctia hé thong di dong cai tién ciing kha tot.

-
€ 07

Tu dic tinh kéo bam c6 thé xac dinh dugc
hiéu suét cua hé théng di dong cai tién phu
thudc vao do truot ne = £(8), dd thi biéu dién
quan hé giita hiéu suit kéo va do trugt nhu
trén hinh 11.
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Hinh 11. Quan h¢ giita hiéu suat kéo va do truot

Hiéu suat kéo cuc dai dat 58,2% tai diém c6
do trugt & = 0,21. O do truot Ion dén 42% thi
hiéu suat kéo giam nhanh dang ké xudng dudi
35%, vung lam viéc hiéu qua duoc xac dinh &
do truot tir 1,3% dén 30%. Nhu vay, hiéu suat
kéo cia bo phan di dong da duoc cai tién caa
may kéo dat kha cao khi LHM lam viéc ¢ do
ddc 10,2°, hoan toan dap (g yéu cau canh tac
trén dat doc.

IV. KET LUAN

- Hé thdng do sir dung thiét bi Spider 8 két nbi
gifta cdc cam bién do va phin mém Catman
trén may tinh, cho phép xéac dinh ddng thoi cac
thong $6 dong hoc va dong luc hoc: phan lyc
phap tuyén 1én banh xe cta cau trudc; luc kéo
cdy; s6 vong quay cua cic banh xe chu dong;
gia toc chuyén dong cia LHM cay chim séc
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rung lam vi¢e trén dét doc. Dan thiét bi cua hé
théng do hoat dong on dinh, dam bao d6 nhdy
va do chinh x4c trong sudt qua trinh thi
nghiém, sb liéu dugc tong hop, hién thi dong
thoi va luu trir trén may tinh.

- Khi 1am viéc trén dat 1am nghiép, may kéo
Yanmar F535D lip hé thong di dong cai tién
c¢6 hé s6 can lan (f) tang tir 2,3 - 3,1%, hé sd
bam (gy) tang tir 10,93% dén 13,59% so v6i hé
thong di dong nguyén ban. Lién hop may cay

chao v&i hé thong di dong cai tién lam viéc
kha én dinh & do dbc trén 10° dén 12,3° ning
suét dat tir 0,33 ha/h dén 0,47 ha/h.

- Dic tinh kéo bam va quan hé giita hiéu suét
kéo va do truot ne = f(8) cua hé thong di dong
cai tién trén dat 1am nghiép 1 nhing chi tiéu
quan trong dé danh gia tinh niang k¥ thuat cua
may kéo cling nhu xac dinh ché do lam viéce
phu hop.
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