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TOM TAT

Trong trong rung, lam dat 1a khau ton nhiéu cong lao dong, chi phi 16n, néu thuc hién bang cac cong cu thu cong
kho dam bao chét lwong va tinh thoi vu. May tao hd trong rung duoc nghién ciu thiét ké, ché tao vai cac tinh
nang k¥ thuat phi hop voi dic diém dat dai va diéu kién san xuat 1am nghiép. Thiét bi 1am viéc theo nguyén ly
ctiia may khoan, khi lién hop véi may kéo cong suat tir 40 - 60 hp, tinh ning kéo bam, én dinh tt 1am viéc kha
hiéu qua trén dat trong rimg c6 do doc dén 25%. Nang suét lién hop may kéo Yanmar F535D véi khoan tao hé
dat tir 120 - 132 hé/gid véi dat cé thanh phan co gii nang, do chat trén 30 kg/cm? va tir 129 - 146 hb/gio voi dét
c6 thanh phan co gidi trung binh, d6 chat tir 20 - 25 kg/cm?; dudng kinh hé tir 43 - 48 cm, chiéu sau tir 45 - 50
cm, do toi x6p dit trong hd khoan dat trén 50%, hoan toan dap ung yéu cau ky thuat lam dat tréng rieng. May
dugc thiét ké sir dung vat liéu thong dung, ché tao dugc ¢ trong nudc vai gia thanh thap, day 1a nhitng loi thé dé
trang bi, st dung hiéu qua cho céc co s& san xuat 1am nghiép & nuéc ta.

Tir khoa: Canh tac trén dat doc 1am nghiép, may tao hé trong ring, thiét bi co gidi 1am dét trong rung.

RESEARCH RESULTS ON THE DESIGN AND MANUFACTURE OF TRACTOR - MOUNTED
HOLE DIGGER FOR FOREST PLANTING

Nguyen Van Minh*, To Quoc Huy™*, Doan Van Thu®, Nguyen Trong Tuan?, Cao Chi Cong?,
Nguyen Van Giap? Bui Viet Duc®, Nong Van Nam®, Pham Dinh Manh*

Vietnamese Academy of Forest Sciences
“Research Institute of Forest Industry
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ABSTRACT

In afforestation, soil preparation is a labor - intensive and costly process. When being done manually, it is
difficult to ensure quality and timeliness. A holedigging machine for forest planting was researched, designed,
and manufactured with technical features suited to soil characteristics and forestry production conditions. The
equipment operates on the principle of a drilling machine, and when combined with tractors of from 40 to 60 hp,
it demonstrates good traction and stability, working effectively on reforestation sites with slopes up to 25%. The
productivity of the Yanmar F535D tractor combined with the drilling device reached from 120 to 132 holes per
hour for heavy soils with compaction above 30 kilograms per square centimetre, and from 129 t0146 holes per
hour for medium - textured soils with compaction from 20 to 25 kilograms per square centimetre. The hole
diameter ranged from 43 to 48 cm, depth from 45 to 50 cm, and soil looseness in the hole exceeded 50%, fully
meeting the technical requirements for afforestation soil preparation. The machine was designed using common
materials, entirely manufacturable domestically at low cost. These advantages make it highly suitable for
equipping and effectively applying in forestry production units in Vietnam.

Keywords: Afforestation on sloping land, tractor post hole digger, mechanized afforestation soil preparation
equipment.
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. DAT VAN DE

Lam dat trdng rung 1a céng viéc niang nhoc, ton
nhiéu ning luong, theo dinh muc tréng rung
trén dat doi nui, khau tao hé trong ring (cudc,
lap hd thu cong) chi phi téi 33,7 cong lao
dong/ha, chiém 42,6% tong sé cong lao dong
trong rimg nam tht nhat (Thong tu s
21/2023/TT-BNNPTNT). Mic di vay, cong
viéc nay chia yéu van dang thuc hién thu cong,
do thiéu thiét bi co gigi c6 tinh chuyén dung
phl hop véi didu kién dat dai va san xuat 1am
nghiép cua Viét Nam. Mot s6 mau may khoan
hd trong ring cia nude ngodi ciing da duoc
trang bi, st dung dé lam dat trong rung. Tuy
nhién, c4c thiét bi nay chi lam viéc hiéu qua trén
lap dia dat c6 do chat dudi 30 kglem?, do déc
dudi 15%, nhu ving Tay Nguyén va Bong Nam
Bo. Doi véi lap dia dat trong troc thoai hoa,
hodc dat da qua nhiéu chu ky trong rumg, do
chat trén 30 kg/cm? va c6 nhiéu da 13n nhu ving
Poéng Bic Bo, Bic Trung Bo va Nam Trung B,
cac mau may khoan hd nay lam viéc rat kém
hiéu qua, mai khoan thuong xuyén bi gdy va
khong tao dwoc hd dét theo yéu cau ky thuat
trdng rimg (Poan Vin Thu, 2021).

Nghién ciu thiét ké, ché tao may tao h trong
ring, tao duogc thiét bi co gidi ¢ cac tinh ning
ky thuat phi hop véi tinh chat dat dai va diéu
kién sir dung & Viét Nam, gop phan day nhanh
co gidi hoa san xuit, ning cao ning suét, chat
lwong va hiéu qua kinh doanh ring trong.

II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phip thiét ké, ché tao
2.1.1. Yéu cdu ciia thiét bi thiét ké, ché tgo

- Thiét bj phai c6 kha ning tao dugc hé trén dat
lam nghiép cé thanh phan co gidi nang, do chat
dén 35 kg/cm?, theo céc yéu cau k§y thuat 1am
dét trong rung: mat do tir 1.100 - 2.500 hé/ha
tly theo muc dich va ky thuat tréng ring;
duong kinh hd > 40 cm; chiéu sau hd > 40 cm;
lugng dat trong hd sau khi tao khoang 2/3 ho;
do toi x6p cua dat > 45%.

- Ning suat dat 1.000 hd/ca (twong tng véi
125 hé/gio).
- Lién hop méy phai c6 kha ning di chuyén
lam viéc hiéu qua trén dét trong rimg c6 do
doc dén 25%.

2.1.2. Cdc budc thiét ké va ché tao thiét bi

- Tur két qua phan tich dic diém dia hinh, tinh
chat co 1y cua dat déc 1am nghiép; cac yéu cau
cua ky thuat lam dét trdng ring, phan tich danh
gia lya chon nguyén Iy lam viéc va két cau co
ban cua thiét bi. Panh gia phan tich nguyén 1y
lam viéc va két cAu co ban cua cac thiét bi tao
hé tréng cay, trng ring & trong va ngoai nudc
nhu: tao hd theo nguyén ly cat dat dang bla, tao
hd theo nguyén ly cia may xdc, tao hd theo
nguyén ly may khoan...

- M& phong thiét bi trén may tinh theo khong
gian 3 chiéu bang phan mém Inventor, x4c dinh
két cau co ban, phuwong an két ndi lién hop véi
may kéo va cac thdng sé k¥ thuat caa thiét bj.

- Xac dinh céc théng sé dong hoc, dong luc hoc
va két cau cua thiét bi theo ly thuyét tinh toan
thiét ké may.

- Tinh toan thiét ké hé théng truyén dong co
hoc, thay lrc cho thiét bi trén co so Iy thuyét co
hoc, dong luc hoc thuy luc va mach truyén dong
thay luc.

- Lap ban vé thiét ké chi tiét, tong thé cua thiét
bi bang phan mém Solidworks.

- Xac dinh va phan tich truong tng suat, bién
dang, d0 mon, moi va pha huy cua chi tiét can
ché tao nhd phan mém ANSYS lién két véi
cac phﬁn mém thiét ké hinh hoc 2D va 3D;
kiém tra do bén, chay tht trén mo hinh xac
dinh cac thong s tbi uu, chon vat liéu va cong
nghé ché tao.

- Ché tao, lap rap va chay thir Lién hop may
tao ho tréng rung dugc thuc hién tai Xudng
Gia cong co khi thugc Cong ty TNHH Dich vu
va Thuong mai Pai An, khu cong nghi€p Yén
My II, tinh Hung Yén. Céc chi tiét may duoc
gia cong ché tao va lip rap theo dung hod so,
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ban vé& thiét ké ché tao dd dugc nhom nghién
cuu xay dung.

2.2. Phwong phap khao nghiém may

Khao nghiém thiét b tao hé trong rung lién hop
véi may kéo theo phuong phap khao nghiém
may nong nghiép. Dan thi nghiém duoc thiét
lap, két néi vai hé thdng thiét bi do hién dai, st

V—|—>

n >

Spider 8

(B6 chuyén
dai tin hiéu
A/D)

al— I

dung thiét bi do da kénh Spider 8 plus véi cac
cam bién xac dinh cac chi tiéu, théng sé ky
thuat khao nghiém: Van téc may kéo (V; m/s);
van tdc quay truc thu céng suat PTO chuyén qua
hop giam téc (n; vong/phit); md men can trén
truc khoan (M; N.m); chi phi nhién liéu (Q;
kg/h). (Poan Van Thu, 2021) so d6 két nbi nhu
trén hinh 1.

May tinh

Phian mém
CATMAN

Hinh 1. So db két ndi cam bién véi thiét bi do da kénh Spider 8 va may tinh

Khao nghiém duoc thuc hién tai hién truong
tréng rimg ving Pong Bac Bo va Bac Trung Bo
(Trung tam KHLN Dong Bic Bo, Phu Tho;
Trung tdm KHLN Béc Trung Bo, Quang Tri).
biéu kién lap dia khao nghiém:

- Trén 02 loai dat trong ring tiéu biéu: dat co
thanh phan co gidi trung binh, do chat tir 20 - 25
kg/cm?; dat c6 thanh phan co giéi nang, do chat
trén 30kg/cm? va co da 1an;

- Méi dang lap dia thuc hién khao nghiém véi 3
cap do doc: Dudi 15%, tir 15 dén 20% va tir 20
dén 25%. Mai thi nghiém téi thiéu 01 ca may.

Cac chi tiéu, théng sé xac dinh gdm: tinh on
dinh, an toan cua Lién hop may tao hd; mé men
can truc khoan hé M (N/m), téc do truc khoan
nk (vOng/phut); cong suat thuc té N (kW/h); kich
thugc hd: D, H (cm); nang suat tao hd (hd/gio);
chi phi nhién li¢u gio (kg/gio).

- Xac dinh m6 men can cia tryuc khoan bang
phuong phap dién tré bién dang, cam bién dién
tré bién dang (tenzo) dugc déan truc tiép vao truc
khoan, thu tin hi¢u bang bo thu phat khong day
két ndi thiét bi Spider 8 va may tinh. Xir 1y s6
liéu bang phan mém Catman, 1iy gia tri trung
binh trong céc 1an thi nghiém nhu hinh 2.
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- St dung thiét bi do luu luong nhién li€u Datron
(l1a dau do tiéu chuan do Cong hoa Lién bang

Pirc san xuat), ¢o ky hiéu 1a: BFL - 1 dé st dung
do chi phi nhién li¢u trong thi nghiém (hinh 3).

Hinh 3. Thiét bi do luu lugng tiéu hao nhién liéu Datron

- Sir dung thiét bi do do chat cua dat SC - 900,
do truc tiép trén vi tri tai hién truong, 1y gia tri
trung binh tai khu vuc td chuc thi nghiém.

- Phuong phéap xac dinh do toi xop ciia dat theo
TCVN 11399:2016 chit luong dat - phuong
phap xéac dinh khdi luong riéng va do xdp.

- Xt 1y s6 lidu thi nghiém trén phan mém
Catman va Excel, két qua ldy gi4 tri trung binh
dé phan tich, danh gia kha ning lam viéc cia
lién hop may tao hé trong rimg.

II. KET QUA NGHIEN CUU

3.1. Nghién ciu thiét ké may tao hé tréng
rueng

3.1.1. Xdc dinh nguyén Iy lam viéc, két ciu co
bin mdy tao hé trong rirng

Viéc tao hé trong rung trén thé gidi st dung
nhiéu nguyén Iy khac nhau, tiy theo muc dich
trong ring, yéu cau ky thuat lam dat va diéu
kién lam viéc. Mot sé nguyén ly l1am viéc co
ban cua cac may tao hd trong cay cd thé ké
dén Ia:

- May tao hd theo nguyén ly cit dat dang bla
(Bembenek et al., 2003), st dung dong nang cua
ludi cat dang bda tao xung lee lam ludi cit cim

sdu vao dat, cat va day thoi dat theo chiéu
chuyén dong, qua trinh duoc thuc hién cho dén
khi tao dugc hd theo yéu cau. Nhuoc diém cua
nguyén 1y nay 13, 6 rung thiét bi Ion do va dap,
hau hét dat bi tung ra khoi hd.

- Tao hé theo nguyén ly cia may xuc, sir dung
gau mic c6 gén cac ludi cat, hoic may xic véi
gau mic gin cac ludi cit dac biét (Wilco
ripping tine and slash rake), tao ra nhiing hé dat
toi x6p c6 duong kinh tir 0,8 - 1,0 m, sau trén
0,7 m dé trong cay. Phuong phap nay tén nhiéu
nang luong, can may dong luc cé cbng suat 16n,
chi phd hop véi phuong thirc tao hé trong cay
phan tan (McNabb, et al., 2019).

- Tao hb theo nguyén Iy may khoan, str dung miii
khoan c6 cac dang két cau khéac nhau, dan dong
bang co hoc hoic thity lrc khoan tao hé theo yéu
cau ky thuat trong rieng. Nguyén Iy nay c6 chi
phi ning luong thip, tuy nhién véi didu kién dat
¢6 thanh phan co gigi ning, d6 chat cao va c6
gdc cay, da 1an, bo phan 1am viéc can c6 két cau
phu hop. T nhitng phéan tich trén, can cr vao
dic diém cua dét trong rieng va yéu cau ki thuat
tao hé trong cay, nghién ctu lya chon nguyén ly
lam viéc cua thiét bi tao hd trong ring theo
nguyén ly may khoan.
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Hinh 4. So @ nguyén ly 1am viéc va két cau co ban may tao hé trong rirng

1. Truc khoan; 2. Ludi cét dat; 3. Hop s6; 4. Truc céc dang; 5. Co cAu treo

- Két cdu co ban bg phan khoan tao hé (miii khoan)

Hién nay, trén thé gii st dung may khoan hé
vé6i nhiéu dang két cau khac nhau tdy theo muyc

e)

dich st dung va diéu kién 1am viéc, c6 thé phan
loai theo cac dac diém nhu trén hinh 5.
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Hinh 5. Cac dang miii khoan h6 pho bién

Két cau bo phan khoan tao hé gom cac chi tiét
chinh: truc khoan, mii dinh tam, ludi cit, lam
toi, nang chuyén dat.

MJi dang két cAu déu c6 nhitng cong dung
riéng theo yu cau va diéu kién lam viéc: cac
mii khoan (hinh 5. a, e, g), khi lam viéc cac
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luGi s& cat va dua toan bo lugng dat ra khoi
hé; cac mili khoan (hinh 5. ¢, d), cit va 1am toi
dat ngay trong hd; miii khoan (hinh 5. b), cat
lam toi va chi dua mot phén dat ra khoi hd,
luwong dit duoc lam toi con lai trong hé ty 18
véi khoang céch |.
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Ngoai ra, sé lwong ludi cit ciia miii khoan ciing
anh huong dén chi phi ning luong va d6 6n dinh
khi 1am viéc. Khi tang s lugi cit thi kha ning
6n dinh tdm cua miii khoan ting 1én, dic biét 1a
d6i voi miii khoan ngan, tuy nhién chi phi ning
lwong khoan ciing tang. Khi khoan hé c6 ty 1é
chiéu sau va duong kinh 16n (Hi/Dg < 2) nén
chon khoan ¢6 hai ludi cit, con véi Hi/Dg > 2
nén st dung khoan véi bén ludi cit (Bembenek
et al., 2003).

Trén co s& phan tich danh gia dic diém cau tao,
nguyén ly lam viéc, nghién ctru chon dang miii
khoan 4 luéi cat, két hop luéi phd dd va miii
dinh tam dé tao hé trong ring, dang mili khoan
nay thich hop voi dat co thanh phan co gidi
ning, do chit cao va co da 1an caa 1am nghiép.
Két cdu co ban bd phan khoan tao hé duoc md
ta nhu trén hinh 6.

Hinh 6. Két ciu co ban b phan khoan tao hé

1. Truc khoan; 2 Bich lién két; 3.’H{)p s6;
4. B¢ lap ludi cat chinh; 5. Ludi cat chinh;
6. Miii khoan dinh tdm; 7. Ludi pha da.

3.1.2. Xdc dinh cdc théng sé két ciu, dong hoc
va déng lwe hoc bg phin khoan tao ho

- Két cau bé phdn khoan tao ho:

- buong kinh cua miii khoan (D): xac dinh theo
duong kinh h (D, = 400 mm) theo yéu cau,
D = (0,95 - 0,98) D, vay duong kinh D chon =
400 mm.

- Chiéu dai miii khoan (H): tinh tir ludi cit dén
hét chiéu dai truc khoan, duoc xac dinh theo yéu
cAu do sau cua hd khoan, chon Hy = 745 mm dé
dam bao do sau hé tir 400 - 500 mm.

- Ludi cat chinh: Ludi cit duoc lap véi truc
khoan nho dé lap dao, ludi cat dugc dat nghiéng
so véi mat phang vubng goc véi truc khoan, goi
la goc cét trudc Yo.

GOC cit trudc Yo ¢6 anh hudng dén kha ning an
sdu vao dat cua ludi khoan va kha ning dua dat
Ién khoi hd, gia tri Yo va van toc khoan ny anh
huong 16n dén cbng suat va ning sudt may
khoan, v&i méay khoan dét théng thuong Yo = 15
- 20°%. Thiét ké chon Y, = 20° cho miii khoan
lam viéc trén dat co do chat tir 25 - 30 kg/em? va
Yo = 23° cho miii khoan lam viéc trén dit c6 do
chat > 30 kg/cm? (McKyes, E, 1985).

G6c cit truot cua canh sic (£): Ché do cit cua
ludi phy thugc vao goc giita phuong van toc va
phuong phap tuyén cua canh sic, cac ché do cit
cua ludi cit phu thudc vao & duoc mo ta nhu
trén hinh 7.

Hinh 7. Céc ché d6 cit cua canh sic
a. Cit chat bd; b. Cit c6 chuyén dong doc; c. Cét c6 truot.
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Diéu kién cit c6 truot 1a khi & 16n hon goc ma sat ¢ (gitra ludi cat va dat), ¢é giam chi phi ning

lwong chon géc & = 30 - 40°.

Két cAu ludi cit chinh dugc thiét ké nhu trén hinh 8.

102

15

SECTION A=A
SCALET 1

Ghi chi: Dao cfit duge ché tao bing thép cé 45 elmg can,
it bi mai mdmn

Hinh 8. Két cAu ludi cét chinh

Céc ludi cat duoc bd tri so le trén dé lap nhu trén hinh 9, véi g6c nghiéng Yo va & da chon.

Hinh 9. Hinh chiéu caa ludi cit trén mat phang vudng goc véi truc khoan

Viéc thiét ké va bd tri cac ludi cat so le cho
phép giam kich thudc ludi cat, giam luc ma sat,
phan bé luc can déu hon, tir d6 tang d6 6n dinh
cua mii khoan trong qua trinh lam viéc. Ngoai
ra, két cau nay con ting kha ning pha v& lién
két dat, nho cac goc nhon cua ludi cit tac dong
nhu nhitng mii duc “hiéu utng mii duc” khi
lam viéc & diéu kién dit cig va co da 1an.

- Miii khoan dinh tdm: cé dang mét “ngoi but”
(hinh 10), vai hai nhanh xé sang hai bén. Buong
kinh miii tAm dwoc chon theo céng thiac Dy =
Do/4. Véi hd dit co duong kinh 400 mm, chon
duong kinh miii tdm Dy, = 100 mm.
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G6c cat sau cia mii dinh tim duoc chon trong
khoang 5 - 10° @ nang cao kha nang cit dat,
ddng thoi giam lec can ma sat cua dat voi ludi
cit. Khoang céch gitta dau miii khoan & tdm dén
canh sic cua ludi cit chinh theo chiéu truc
khoan H, (hinh 11) dwoc chon trong gidi han:
0,9 Dpsii < Hz <1,5 Dy, chon Hy = 130 mm.

Mii khoan dinh tdm dugc gheép ndi véi truc
khoan bang mdi ghép then va chét ham, dam
bao dinh vi, truyén méd men xoén cao va dé dang
thay thé khi bi mai mon trong qua trinh st dung.
- Ludi pha da: Do diéu kién dat 1am nghiép c6
ty 1& d4 1an kha cao (co noi dén 10%) nén bo
phan 1am viéc cua khoan dugc thiét ké c6 2 ludi
pha da duéi mdi tim dé lap ludi cat, ludi pha da
c6 dang hinh mii duc dai tir 50 - 80 mm. Céc
thir nghiém may khoan c6 lap ludi pha da cho

675
745

130
‘ ; =

thdy, kha ning cit dat va toc do khoan ting
dang ké, do d4 1an duoc pha trude khi ludi cit
tac dong cat dat trong qué trinh khoan.

- Truc khoan: Truc khoan duoc thiét ké co
dang hinh try réng dam bao do bén va kha ning
ghép ndi cac bo phan ludi cit, miii dinh tam...
buong kinh ngoai truc khoan D; = 90 mm;
chiéu dai H; = 600 mm.

- Pé lap ludi cat chinh: duoc chon theo két cdu
va kiém tra theo diéu kién bén ubén do mé men
can 1én cac ludi cat gay ra.

Két cau bo phan khoan tao hé: Trén co sé cau
tao c4c chi tiét, bo phan dugc xac dinh, két cau
bo phan khoan tao hé cua may tao hé trong ring
dugc thiét ké trén d6 hoa va ban vé lap nhu trén
hinh 11.

Hinh 11. Két ciu bo phan khoan tao hé trong rirng

1. Tryc khoan; 2. Bich lién két; 3. Bé lép ludi cit; 4. Ludi cit chinh;
5. b¢ lap miii khoan dinh tdm; 6. Miii khoan dinh tdm; 7. Ludi pha da.

Céc thong sé dong hoc va déng luc hoc chinh:

- Van téc lam viéc cua truc khoan, ny
(vong/phat): Van téc quay cua truc khoan nam
trong khoang 100 dén 350 vong/phit; vai cac
may khoan dua dat ra khoi hd, ny thuong dugc
chon tir 250 dén 350 vong/phut; cac méay khoan
khong dua dit ra khoi hdé n, khéng qué 200
vong/pht, va két ciu khdng c6 phan canh nang
hat dat. P6i vai may khoan hé trong ring o diéu
kién dat c6 thanh phan co gi6i ning, do chat
cao, yéu cau 2/3 luong dat dé lai trong hé, chon
van toc quay cua truc khoan ny = 200 vong/phlit.
Van téc quay truc khoan va gia tri cac goc cat
trugc Yo cua ludi cit chinh c6 thé duoc hiéu

chinh pht hop véi tinh chat dit dai dic tha coa

timg vung, dam bao chat luong lam viéc va

giam chi phi nang lugng.

- M6 men can va luc doc truc trén truc khoan

(Mc): dugc xac dinh theo cong thuc:

M = Muii + Misi cit + Miusi pd Muns i + Mmstmc
(1-1)

Trong do:

Mg - md men can mii dinh tam;

Miusi cit - MO men can cua ludi cat chinh;

Miusi pd - MO men can ludi pha da;

Mins s - m6 men can do ma sat giita dat va cac
ludi cit;
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Muns trac - MO Men can do ma sét giira dat va bé mat

truc khoan.

+ M6 men can trén mii dinh tdm phu thudc vao

duong kinh mili tim va tinh chat co 1y cua dét.

Trén cac loai dat co do chat trung binh tro 1én,

md men can Mg c0 tri sé trong khoang 8 - 15

kg.m, hay 80 - 150N.m; voi dat tréng ring co

do chat lon, chon M,z = 150 N.m.

+ M6 men can trén ludi cat duge xac dinh theo

cong thuc:

Musi ¢t = 0,5.0. [K1.5.c080 + ko.s.sin(yo+d)].
(ro? - Fmgi), [N.m] (1-2)

Trong do:

i- 56 ludi cit;

ki- hé s6 luc can caa dat ddi véi ludi cat, voi dat

tréng rung ky = 180 - 240 kN/m?;

ko- hé sb luc can do bién dang dat, k, = 120 - 170

kN/m?;

0 - goc nghiéng cua phuong luc can cua dat trén

canh sac trong mat phang vuéng géc vai truc

quay, 6 = 55°;

s- lugng cung cap, véi cac may khoan hd,

thuong chon s =0,01 - 0,10 m;

vo- goC Cit truge cua ludi cét, chon yo= 20°;

d1- gOoC ma sat giita dat va thép, nam trong

khoang 0,4 - 0,6, khi d6 ¢1= 22 - 31°, chon gia

tri trung binh ¢, = 26°;

ro- ban kinh hé khoan, ro = 0,20 m;

I'mai- ban kinh mai dinh tam;

rmai = 0,05 m.
Thay céc gié tri vao céng thac (1 - 2), xac dinh
dugc md men can trén ludi cit cua khoan,
Miusi cat = 184,3 Nm
+ M6 men can trén ludi pha da, dugc tinh theo
cbng thic:

Miusi pd = 0,501.Fpq (1-3)
Trong do:
d; - 1a khoang cach tir tim truc khoan dén ludi
pha da, d; = 250 mm,;
Fpa - 12 luc can cua dét, d4 13n 1én ludi pha da,
dugc tinh theo céng thac tinh luc can ludi xdi
hoac cay ngam,

Fpd = ki.n.s; (1-4)
s - 1a dién tich tiét dién lui pha da tac dong vao
dét theo phuong chuyén dong, s =80 x 20 mm;
n - 1a s6 ludi pha da (02).

T d6 xac dinh dugC Miysipg = 84 Nm

+ M6 men can do ma st gira mat trén ludi cat
vé6i khéi dit, so @6 tinh toan trén hinh 12. Trong
luong khéi dat phia trén mdi ludi cit (1234 -
1°2°3’4%) 1a G, khi ludi khoan & vi tri sdu nhat,
ung véi H = 500 mm, trong lugng G sé cé gia
tri 16n nhat.

Hinh 12. So dd x4ac dinh m6 men ma sat mit trén ludi cit voi khdi dat
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Luc ma sat gitra khdi dat va mat trén ludi cit
duogc xac dinh theo cong thic:
Frns= G.f=V.q.f

Trong do:

(1-5)

V - thé tich khéi dat, q - trong luong riéng cua
dat, g = 1,70 tAn/m* = 17,0 kN/m?;
f - hé s6 ma sat giira dt va thép, f= 0,4 - 0,6.

Mms ludi = I:ms-d (1'6)
d - 1a canh tay don ctia ngau luc Fps trong
truong hop nay d = 2/3 duong kinh hé, vay d ~
266 mm = 0,266 m.
Thay cac gia tri vao cac cong thuc trén xac dinh
duoC: Mins wsi = 1922 N.m
+ M& men ma sét gitra bé mit truc khoan va dat
trong 1ong hé ¢ thé xem 1a khong dang ké, do
truc khoan dit thang dtng trong khi khéi dat
hau nhu khong ¢6 chuyén dong ngang trong hé.
Tur cOng thic (2 - 1), xac dinh dugc md men can
trén truc khoan: M = 2.340 N.m
- COng suit can thiét trén truc may khoan, Ni:
Cong suat can thiét trén truc may khoan duoc
xac dinh theo cong thuc:

Ni = M. ka/97500 (KW) (1-7)
Vi Kyt - hé s6 an toan, 1y k, = 2,0; ny - s6 vong
quay cua tryc khoan, n = 200 vong/phut; tinh
duoc cong suat can thiét trén truc khoan:

Nk = 9,6 kW

Nhu vdy, may khoan tao hd trong rimg cé thé
duge két ndi lién hop véi cac may kéo ¢ cong
sudt cua truc PTO > 9,6 kW, may kéo Yanmar
F535D, MTZ 50... 1a hoan toan dép ung.

- Ning suét khoan, W (hd/gio):
+ S6 luong hé khoan trong 01 phat (my) khong
ké thoi gian di chuyén may c6 thé tinh theo
cong thuc:

mg = S/h = g.n/h (ph)

Trong do:

(1-8)

q - 1a lwong cit dat cua ludi ct chinh, q duoc thiét
ké tuong (g voi goc trude ludi cat, = 0,01 m;

N - tbe 6 khoan, n = 200 vong/pht;

h - chiéu sau hé khoan, h = 0,50 m. Ta ¢6 my =
4,0 (hé/phat)

+ Niang suat theo gio Wy tinh theo cong thic:
W, = 60.7. my (hd/giov);

7 - 1a hé sb sir dung thoi gian (tinh dén chi phi
thoi gian di chuyén va diéu chinh vi tri...), véi
khoan hé t ldy = 0,75. Vay ta c6 Wy = 180
hé/gio, dam bao yéu cau.

Véi cong suat va két cau duoc tinh toan thiét ké,
may khoan tao h tréng rirng c6 thé lién hop Véi
may kéo c6 cong suit cua truc PTO > 9,6 kW,
kha ning kéo bam, on dinh tot, c6 thé 1lam viée
on dinh trén dat trong rung do6 doc dén 25%.
Nghién ctru chon may kéo Yanmar F535D voi
hé thdng di dong cai tién 1a may dong luc lién
hop voi may khoan tao hd trong rimg.

3.1.3. Két cdu co cdu treo, nang hg va truyén dong
Khi lién hop véi may kéo, méay khoan tao h6 co
thé duoc lap phia truéc, bén canh hoic lap phia
sau may kéo. Trong noi dung nghién cau nay
nhom téc gia gioi thiéu két qua cia phuong an
lip sau may kéo nhu sau:

May khoan duoc két ndi lién hop véi may kéo
qua co ciu treo hinh binh hanh, co cau nay dam
bao tryc khoan ludn dugc giir on dinh “thang
dung” khi nang ha trong qué trinh khoan. Diéu
khién nang ha may khoan dugc thyc hién nho xi
lanh thuy lec két ndi co cau treo véi khung may
kéo va hé théng thuy lrc cua may kéo.

Truyén dong: Nguon dong luc truyén dén may
khoan dugc l4y tir truc thu cong suat cua may
kéo Yanmar F535D di dugc cai tién hé thong
di dong. Truc PTO cua may kéo c6 4 cap toc
d6 540, 750, 950 va 1.050 vong/phtt (T6 Quéc
Huy et al., 2020) qua bo truyén cac dang kép
tgi hop sé (hop giam téc 01 cip banh ring noén
chuyén hudng, ty so truyén i = 3) va truyén cho
truc may khoan. Két cau hé thong gém: truc cac
dang, hop giam téc két ndi truc tiép véi truc
khoan qua mat bich, két cAu co chu treo, nang
ha va truyén dong co hoc nhu trén hinh 13.
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Hinh 13. Két cAu tong thé may tao hé trong ring ldp sau méay kéo Yanmar F535D

1. May kéo Yanmar F535D; 2. Gia lp co cu treo; 3. Gi4 lap xi lanh nang ha;
4. Xi lanh nang ha; 5. Thanh treo trén; 6. Bich ldp hop sb; 7. Hop s6; 8. Truc khoan;
9. Gi4 va ludi cat chinh; 10. Ludi pha d4; 11. Miii dinh tm; 12. Thanh treo duéi;
13. Tryc cac ding; 14. Thanh giang ngang; 15. Gia lap thanh treo trén.

Kiém tra bén:

Cac chi tiét, bo phan thiét ké déu dugc tinh toan
kiém tra bén, st dung phan mém Solidworks
2022 théng qua chic ning Stress Analysis dé
x4c dinh cac ung suat trén chi tiét va toan bo
may. Két qua kiém tra bén cua bo phan lam viéc
méy khoan cho thay, hé théng hoan toan dam
bao do6 bén khi lam viéc, mot sd hinh anh két
qua kiém tra bén nhu trén hinh 14, 15.

von Mises (Nfm™2)
1235608
.. 1111608
_ 98Mes07
_ 86Sea07
 7ATIee07
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1.238e+07
3.904e 04

Kiém tra bén truc khoan ho:

Cum khoan dugc tinh toan luc tac dong ba‘“mg mo
men cit dat cung, theo két qua tinh toan 1y
thuyét, moé men cat dat can thiét tai ddu ra mii
khoan 12 2.095,8 Nm. Thuc hién kiém tra bén sau
khi dat gia mo men 1 2.095,8 Nm két qua nhur
hinh 14 sau:

ESTRN
3,76%-04
l 3.302e-04
- 3.016e-04
- 2.63%-04
. 2.262e-04

l 1.886e-04
| 1.509e-04

- 1.132e-04

. 7.555e-05
I 3.787e-05
2.017e-07

Hinh 14. Két qua kiém tra tng suat va bién dang truc khoan hé

Két qua md phong kiém tra do bén cua truc
khoan cho thay ung suit von Mises 16n nhat
phén b tai vung tiép xuc gitra dau dao cat dat
la 123,5 Mpa. Gia tri nay thap hon dang ké so
v6i giGi han bén cta vat liéu ché tao (thép hop
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kim C35, ¢ cho phép la 530 Mpa), do d6 dam
bao d6 bén khi lam viéc. Bién dang tuong ting
phan bd déu trén bé mat truc va miii khoan, véi
gia tri 16n nhat khoang 3,76 x 10, day la gia
tri bién dang nhd, két cAu miii va truc khoan co
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d6 clng cao, dam bao 6n dinh hinh hoc trong
qué trinh lam viéc.
Kiém tra bén hé thong khung néing ha

Khung nang ha duoc tinh toan lyc tac dong bang
tong toan b trong lugng cua céc chi tiét va cum

- 4503e+07

L 3.002¢+07
I 1.501e+07
0.000e +00

# Yield strength: 5,300¢ +08

chi tiét, theo tinh toan va ché tao thuc té ta co
trong lwong 16n nhat 1a 1.600 N. Vay ta kiém tra
bén dat luc 1a 1.600 N, dudi ddy 1a két qua tinh
toan, kiém tra (hinh 15).

ESTRN

4.871e-04
- 4.383e-04
- 3.8%e-04
- 3.409e-04
- 2.922e-04
- 2435e-04
- 1.348-04
- 1461e-04
L 9.741e-05

4.871e-05

0.000e +00

Hinh 15. Két qua kiém tra tng suat va bién dang cia co ciu nang ha

Déi v6i hé théng nang ha khoan, két qua kiém tra
cho thdy, tng suit von Mises 16n nhat dat
khoang 150 MPa, tip trung tai cac vi tri lién két
gitta khung nang va tay don. Gia tri nay thap hon
nhiéu so véi gidi han chay cua vat liéu (530
MPa). Xét vé do bién dang tong c6 gia tri 1on
nhét 1a 4,871 x 10™, phan bd déu tai cac ving
chiu lyc chinh nhu diém lip xi lanh, thanh khung
lién két chiu uén. Mirc bién dang rat nho dam
bao d6 bén va on dinh trong qua trinh nang ha va
gilr truc khoan lam viéc.

May tao hé trong rimg duoc thiét ké ché tao lién
hop lip sau may kéo Yanmar F535D, truyén
dong co hoc, bo phan khoan tao hé gom: 01
mau lam viéc trén dat c6 thanh phan co gidi
trung binh, do chat tir 20 - 25 kg/cm? 01 miu
lam viéc trén dat c6 thanh phan co gidi nang, do
chat trén 30 kg/cm?, c6 gdc cdy va da 1an. Cong
suit may khoan 9,6 kW, nang suét tinh toan ly
thuyét dat 180 hd/gio.

Két qua tinh toan thiét ké xac dinh dwoc cac
thong sb ky thuat chinh cua méy tao hé trong
rung dugc ghi trong bang 1.

Bang 1. Thong s6 ky thuat chinh ciia may khoan tao hé trong ring

T Théng s6, chi tiéu ky thuat Pon vi tinh Tri sé

1 Co6ng suét may khoan, N kw 9,6

2 Nang suét, Wy hé/gio 180

3 Puwéng kinh hd khoan, Do mm 400

4 D sau hé khoan, h mm 400 - 500

5 Hé théng truyén dong co hoc HT 01

6 Lign hop véi may kéo: Co céu treo hinh binh hanh 13p HT o1
phia sau, nang ha thuy lwc
Téc d6 quay truc khoan, ni vong/phut 180 - 250
Puwong kinh lwdi cét chinh D mm 400
Budng kinh trong truc khoan mm 60

10 BPuwong kinh ngoai truc khoan mm 90

11 Chiéu dai truc khoan mm 600
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Ché tao, 1ap rap va chay thir Lién hop may tao hd
trong rimg duogc thuc hién tai xudng gia cong co
khi thuoc Cong ty TNHH Dich vu va Thuong Mai
bai An, Khu cong nghi¢p Yén My 11, Xxa Yén My,
tinh Hung Yén. Thuc hién ché tao cdc mau mii

khoan phu hop véi timg loai dit dé tao hd trong
rimg. Hinh anh lién hop may tao hé tréng ring
sau khi ché tao va lién hop lap sau may kéo
Yanmar F535D sau khi dugc khao nghiém trong
diéu kién san xuat, nhu trén hinh 16.

3.2. Két qua khao nghiém Lién hop may tao
hé trong rirng

Khao nghiém dugc thuc hién thang 5, thang 6
nam 2025, tai hién truong trdng ring caa Trung
tam KHLN Pong Béic Bo, Phli Tho; thang 8 va
dau thang 9 nam 2025 tai hién truong trong
ring cua Trung tam KHLN Bic Trung B,
Quang Tri.

Thuc hién trén 02 loai dat: dat c6 thanh phan
co gi6i nang, d6 chat trén 30 kg/cm?, ty Ié da
c6 da 1an 1a 10%; dat c6 thanh phan co gidi
trung binh, d6 chat tir 20 - 25 kg/cm?. Mdi loai
dat khao nghiém véi 3 cap do doc: dudi 15%,
tr 15 - 20% va tir 20 - 25%, mdi thi nghiém
thuc hién tir 1,0 - 1,5 ca may.

Hinh 17. Lién hop may tao hé trdng rimg dugc khao nghiém tai Phi Tho va Quang Tri
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Két qua khao nghiém Lién hop may tao hé
trong rung trong diéu kién san xuit, céc

théng so, chi tiéu lam viéc duoc téng hop
trong bang 2.

Bang 2. Tong hop cac chi tiéu lam viéc cia may tao hd tréng rimg

o M6 men can Téc do truc Naing suit c_rli prli Kicﬂh thwéc | Do toi )fc"')p
TT |Cap do doc (%) truc khoan (Nm) \khoan ] (hélgi®) nhién .Il‘eu ho D xH |trung binh
(vong/phat) (kg/gio’) (cm) (%)
A. Dét thanh phan co gi¢i nang, d chat trén 30kg/cm?
1 Dwoi 15% 220 210 132 6,25 45 x 50 56
2 15 - 20% 250 198 127 6,83 46 x 50 52
3 20 - 25% 385 190 120 8,16 47 x 45 50
B. D4t co thanh phan co gidi trung binh, d chat tir 20 - 25 kg/cm?
1 Duwoi 15% 180 250 146 6,13 43 x 50 54
2 15 - 20% 200 235 138 6,32 45 x 48 55
3 20 - 25% 270 220 129 7,06 48 x 46 52

Nhdn xét: Két qua khao nghiém cho thay, lién
hop may tao hd trong ring cé két cau kha pho
hop Véi dic diém dia hinh, tinh chat dat trong
ring; chat lugng thiét ké, ché tao dat yéu cau,
thiét bi lam viéc 6n dinh, khdng bi hu hong khi
lam viéc trén dat c6 nhiéu géc cay, da 1an.

Ning suat trung binh dat tir 129 - 146 hd/gio ddi
Vv6i dat 6 thanh phan co gidi trung binh, va tir
120 - 132 hb/gio d6i véi dat co thanh phan co
giéi nang, dat yéu cau dit ra. D6i véi dia hinh
c6 do déc trén 20%, do chat trén 30 kg/cm?
nang suit giam kha I6n, dac biét trén nén dat bi
da ong hoa hoic cd nhiéu da 1an, ning suat chi
dat khoang 120 hé/gio. Cac chi tiéu chat luong
hd khoan dam bao tot theo yéu cau ky thuat
trong rimg, duong kinh, chiéu sau hé khoan dat
tir 45 - 50 cm, do toi xop cua dit trong hd khoan
dat trén 50%, lugng dat dé lai khoang 2/3 chiéu
sau hd khoan.

IV.KET LUAN

May tao hd trong rimg duoc thiét ké, ché tao hoan
thién, co thé lién hop véi may kéo cong suat 40 -
60 Hp, nhan truyén dong tir truc trich cdng suat

cia may kéo qua co cu cac ding, lam viéc theo
nguyén ly ciia may khoan, cong suat 9,6 kW.

Lién hop may keo Yanmar F535D véi khoan
tao hd cd két cau hop ly, di chuyén linh hoat,
lam viéc 6n dinh trén dat trong rimg c6 do doc
dén 25%, nang sut dat tir 120 - 132 hé/gio voi
dat c6 thanh phan co gidi ning, va tir 129 - 146
hd/gio véi dat c6 thanh phan co gisi trung binh,
dap ung tot yéu cau ky thuat 1am dét tréng rimng.
Loi cdm on: Bai viét nay 1a mgt phan két qua
cua Dy &n san xudt thiz nghiém “Hoan thién
thiét ké va cong nghé ché tao mdy tao hé trong
rung, may xw ly thuc bi, vat lieu hitu co sau khai
thac lién hop voi may kéo phuc vu co gioi hoa
trong, cham séc rieng trén ddat doc”. Xin chdn
thanh cam on cdc t6 chirc, doanh nghiép nhu:
B¢ Nong nghiép va Moi truong,; Cong ty TNHH
Dich vu va Thuong Mai Pai An; Cong ty TNHH
Thuong mai va XNK Phé Hién da tai tro kinh
phi, hé théng thiét bi,... Cam on Trung tim
Khoa hoc Lam nghiép Péng Bic B, Trung tdm
Khoa hoc Lam nghiép Bdc T rung B¢ va cac ho
gia dinh c6 dat trong rieng da chudn bi cdc hién
trieong dé thuwce hién nghién civu nay.
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