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TOM TAT

Xir 1y thue bi, canh 14, vo cy la cong viée can thiét sau mdi chu ky khai thac, trong lai ring. Nghién ctru thiét
ké, ché tao may xr 1y thuc bi, vat liéu hitu co dé lai sau khai thac rumg trong dap (g kip thoi yéu cau cua san
xudt, khic phuc thyuc trang phat don thii cong v6i nang suét, cht lwong rit han ché do thiéu thiét bi co gioi phu
hop. Thiét bi xtr ly thyc bi va vat liéu hitu co duoc thiét ké, ché tao lép sau may kéo cong sudt trén 50 ma lyc, bd
phan lam viée ¢6 két cau dang trong rang, truyén dong thuy lyc, lam viée theo nguyén 1y bam cit. Thiét bi co

cong suat mo to thuy lyc Ny = 23,41 kW, bé rong lam viée B, = 1,66 m, dudng kinh tréng rang D, = 0,53 m, toe
d6 quay cua trong ring n; = 2.550 vong/phut. Lién hop may kéo MTZ 82 v6i thiét bi duoc thiét ké, ché tao lam
viéc kha hiéu qua trén dit trong rimg ¢6 do ddc téi 25%. Ning suét dat tir 1,6 - 2,33 ha/ca véi thyc bi la cay bui
tu nhién, va tir 0,35 - 4,2 tin/h canh 14, vo cdy sau khai thac (twong tng 2.4 - 2.8 ha/ca), d6 dai vat liéu bam cat
tir 3,0 - 10,0 cm. Thiét bi thiét ké hoan toan ché tao dugc ¢ trong nudc véi gia thanh thap, co thé trang bi, sir
dung hiéu qua tai cic co s san xudt 1am nghiép & nudc ta.

Tir khoa: Lam dat trong rimg, may xir 1y thyc bi, thiét bi co gidi 1am nghiép, vét liéu hitu co sau khai thac.

RESEARCH RESULTS ON THE DESIGN AND MANUFACTURE OF AN UNDERSTORY BIOMASS AND
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ABSTRACT

Treatment of forest residues, including understory vegetation, branches, and bark, is a necessary operation
following each harvest and reforestation cycle. The research, design and manufacturing of machinery for
processing forest residues and organic materials left after plantation harvesting is essential to meet the practical
demands of production and to overcome the current reliance on labor-intensive manual clearing methods, which
are limited in both productivity and quality due to the lack of suitable mechanized equipment. A residue
processing equipment was designed and manufactured for attachment to agricultural tractors with engine power
exceeding 50 hp. The working unit adopts a toothed-drum structure, operating based on a chipping and
shredding mechanism, and is driven by a hydraulic transmission system. The equipment is powered by a
hydraulic motor with a rated power of N, = 23.41 kW, a working width of B, = 1.66 m, and a drum diameter of

= 0.53 m, rotating at a speed of n, = 2,550 rpm. The combination of the MTZ 82 tractor and the designed
equlpment demonstrated effective performance on reforestation sites with slopes up to 25%. The productivity
ranged from 1.6 to 2.33 hectares per shift for natural shrub vegetation and from 0.35 to 4.2 tons per hour for
post-harvest residues such as branches and bark, corresponding to 2.4 to 2.8 hectares per shift. The processed
material length varied from 3.0 to 10.0 cm. The equipment is fully domestically manufacturable, cost-effective,
and suitable for deployment at forest production units in Vietnam.

Keywords: Forestry mechanized equipment, forest residue processing machine, post - harvest organic material,
site preparation for forest plantation.
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I. PAT VAN DE

Hang ndm, cd nudc c6 khoiang 250 - 300
nghin ha rimg duoc khai thic va trong lai.
Thuc bi, canh 14, vo ciy sau khai thac c6 khoi
lugng kha 16n tir 17 dén 25 tin/ha tuy thudc
vao loai cdy va tudi khai thac (Nguyén Tién
Hiép et al., 2021). Khbi luong gd dua vao ché
bién khoang 30 triéu m* gd tron, thai ra 16
triéu m® cui/nam (Nguyén Nguyén Cy et al.,
2024). Khéi luong vat liéu hitu co (VLHC)
nay can duoc xu ly dung ky thuat, tao ngudn
sinh khdi hitu co bon tré lai cho cac chu ky
trong rimg tiép theo, dong thoi tao hién truong
thuan loi cho cac khau lam dat tréng va cham
soc ring. Cac thiét bi xu 1y thuc bi, gbc cay
bang khung ring ra ré, rulo c6 gian ludi cat
(Chopper Ruller)... 1ip theo may kéo xich
cong suat 16n ciing duoc mot sé nude nghién
ciru st dung, tuy nhién chi phi nang luong
16n, trang bi may kéo cong suat 1on rat dat
tién, va chi c6 thé dat hiéu qua cao tai nhitng
ving trong rung tap trung, kich thudc 16
khoanh 16n (FAO, 2016).

Hién nay, do thiéu cac thiét bi co gidi chuyén
dung nén thyc bi, canh 14, vd cay,... dé lai sau
khai thac chii yéu dugc phat don thu céng hoic
sit dung may phat c6 cam tay phat don va rai
déu trén mat dat trude khi cay dat, dao hd trong
rimg. Mot sé noi nguoi dan con phat dot thu
cong gdy anh huong 1on dén méi truong va tiém
an nguy co chay rimg, khong dap ung dugc cac
yéu cau vé quan Iy rimg bén viing va diéu kién
cép chung chi rimg.

Nghién ctu thiét ké, ché tao may xu 1y thuc bi,
vat liéu hiru co dé lai sau khai thac rung tréng,
dam bao tt cac yéu cau k¥ thuat canh tac, gop
phan diy nhanh va nang cao ty 18 co giéi hoa
san xuét 1am nghiép.

II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thiét ké, ché tao

2.1.1. C&c yéu cau ciia thiét bi dwoc thiét ké,
ché tao

- Thiét bi phai c6 kha ning bam cit, xur Iy duoc
thuc bi than thao, day leo, cay bui, canh 14 dé lai
sau khai thac va rai déu trén mat dat theo yéu cau
k¥ thuat chuan bi dit trong rimg, chiéu dai vat
liéu bam cét tir 3 - 10 cm;

- Ning suét dat tir 1,5 - 2,3 ha/ca (twong Ung
0,19 - 0,28 ha/h), tiry thudc vao khéi lugng thyc
bi, vat liéu hitu co dé lai sau khai thac va cap do
ddc hién truong dat trong rimg;

- Thiét bi phai c6 kha nang di chuyén lam viéc
hiéu qua trén dat trong rimg c6 do déc dén 25%.

2.1.2. Cac buwdc thiét ké va ché tao thiét bi

- Trén co s6 tinh chét, dic diém thyc b, canh 14,
vo cay dé lai sau khai thac, yéu cau k¥ thuat xu
ly, st dung 1y thuyét vé may bam cit, nghién
cac san pham trong nong, 1am nghiép nhu: Rom
ra, than cady ngo, dwra, thuyc bi, canh 14 rung
trong phan tich danh gia lya chon nguyén Iy lam
viée va két cau co ban cua thiét bi (Nguyén Puc
Toan et al., 2021).

- Mb phong thiét bi trén may tinh theo khong
gian 3 chiéu bang phan mém Solidworks 2022,
xéac dinh két cdu co ban, phuong an két ndi lién
hop v6i may kéo va cac thong sd ky thuat cia
thiét bi.

- X4c dinh cac thong sb dong hoc, dong luc hoc
va két cdu cua thiét bi theo 1y thuyét tinh toan
thiét ké may.

- Tinh toan thiét ké hé thong truyén dong thiy
luc cho thiét bi trén co sé 1y thuyét vé dong luc
hoc thuy luc va mach truyén dong thuy lyc.

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

- Xac dinh va phan tich trudng (mg suat, bién
dang, d6 mon, moi va pha huy cua chi tiét can
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ché tao nhd phan mém Solidworks 2022 (tinh
ning Stress Analysis) dé kiém tra d6 bén, chay
thir trén mé hinh x4c dinh cac thong s6 tbi uu,
chon vat liéu va cong ngh¢ ché tao.

- Ché tao, l'flp rap va chay tht h¢ théng thiét bi
dugc thuc hién tai xuong gia cong co khi
thuoc Cong ty TNHH Dich vu va Thuong Mai
Pai An, c6 dia chi khu cong nghi¢p Yén My
II, tinh Hung Yén. Cac chi tiét may duoc gia
cong ché tao va lip rap theo dung ho so, ban
vé& thiét ké ché tao d3 dwgc nhom nghién ctu
xay dung.

VI
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dai tin hiéu
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2.2. Phwong phap khio nghiém may

Khao nghiém thiét bi xir 1y thuc bi, vat liu
hitu co sau khai thac rung theo phuong phap
khao nghi¢m may nong nghi¢p. Dan thi nghiém
dugc thiét 1ap, két ndi véi hé thdng thiét bi do
hién dai, st dung thiét bi do da kénh Spider 8
plus véi cac cam bién xé4c dinh céc chi tiéu,
thong s6 k¥ thuat khao nghiém, gdm: Vén tdc
may kéo (V; m/s); s6 vong quay cua trong ring
(n; vong/phat); ap suat bom thay luc (p; bar);
chi phi nhién li¢u (Q; kg/h) (Poan Van Thu,
2021). So d6 két ndi nhu hinh 1.

May tinh

Phan mém
CATMAN

Hinh 1. So d6 két ndi cam bién véi thiét bi do da kénh Spider 8 va may tinh

Thuc hién véi 3 cap d6 doc: dudi 15%, tir 15 dén
20% va tir 20 dén 25%. Cac chi tiéu, thong sb
xéac dinh gdm: Tinh 6n dinh, an toan cta thiét bi
va lién hop may; van tdc lam viéc cua bd phan
cat/bam (van tde cit, m/s); luc can cit (N/m);
cong sudt 1am viéc thyc t& ciia may cong tac
(kW/h); nang sut xur ly thuc bi (ha/ca); do dai
cit/bam cua thyc bi, canh 14 (cm); chi phi nhién
liéu gio (kg/h), chi phi nhién li¢u riéng (kg/ha).
Khao nghiém dugc thuc hién tai hién truong
trong ring cia Trung tim Khoa hoc Lam
nghi¢p Pong Bic Bo. Thuc bi 1a cay bui, sim
mua, cao khoang 1,5 m; canh 14, ngon cay keo
va bach dan dé lai sau khai thac, duong kinh
canh ngon dudi 7 cm. Mdi dang thuc bi, vat
liéu hiru co déu thyc hién khiao nghiém véi 3
cip d6 dbc, mdi thi nghiém thuc hién ti thiéu
tir 1 dén 1,5 ca may.
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III. KET QUA NGHIEN CUU
3.1. Két qua nghién ctru thiét ké, ché tao May
xir ly thwe bi, vat liéu hiru co

3.1.1. Nguyén Iy lam viéc, két cdu va cdc chi
tiéu ky thudt co ban

Trén co s¢ yéu cau va diéu kién lam viéc, phan
tich danh gia hoat dong cua cac thiét bi lam viéc
trong diéu kién twong tu (may bam - nghién rom
ra, than cay dira; bam phat thyc bi, c¢é dai...), bo
phan lam viéc cia may xu ly thuc bi, VLHC
duoc lua chon, xac dinh c6 két ciu dang tréng
rang (hinh 2), 1am viéc theo nguyén 1y bam cit
khong cé tam ké. Bo phan lam viéc dang tréng
rang duong kinh 16m, ¢o6 tinh ndng dap tng dugc
cac yéu cau, diéu kién lam viéc, chi phi ning
luong thap, phu hop véi kha nang ché tao san
Xudt trong nudc.
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Hinh 2. B6 phan lam viéc dang tréng ring

Két ciu tong thé ciia may xir Iy thuc bi, VLHC lién hop v6i may kéo dong luc duge mo ta nhu

trén hinh 3.

Hinh 3. Két cau may xtr 1y thuc bi &VLHC lién hop v6i may kéo

. May kéo

. Cum bé may két ndi voi may canh tac

. Cum thanh dtng diéu chinh goc nang ha
. Cum khung nang ha

. Tém bich bén trai

. Tam bich bén phai

. Truc tréng rang

. Cum khung bao vé tréng bam

0 N L AW~

Thiét bi xir 1y thuc bi va vat liéu hitu co dugc
thiét ké lap dat két ndi phia sau may kéo banh
hoi qua co ciu treo ba diém. Tréng ring dugc
thiét ké dang ong thép rong, trén mit c6 gin cac
cum rang bam cit, lién két véi truc d& qua cac
dia theo chiéu dai trong.

9. Cum truyén dai

10. Cum van truot

11. Cum bao vé vong bi

12. Cym xi lanh diéu chinh goc bam
13. bong co thuy luc

14. Bom thuy luc

15. Thing dau va két 1am mat dau
16. Van phén phdi

Hé thdng truyén dong duoc thiét ké Iya chon 1a
truyén dong thay luc, do nhitng wu diém nhu: dé
két ndi truyén dong, diéu khién va truyén dong mo
men theo ca hai chiéu xudi va nguoc, khic phuc
duogc hién tugng qua tai do tinh chét vat lidu cat
khong déu va dam bao an toan cho hé thong.
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Nguyén 1y hoat dong cua lién hop may (LHM)
dugc mo ta tom tit nhu sau: Khoi dong may
kéo dé dong co dat dugc s6 vong quay nhat
dinh, gai truc thu cong suat (truc PTO) hoat
dong truyén mé men quay M, truc tiép cho
bom thiy luc (14) lam viée, cung cap luu
lugng dau co ap suat cho dong co thuy luc
(13), mé6 men quay M tu dong co thuy luc
duoc truyén cho tryc tréng ring (7) qua bod
truyén dong dai (9), LHM duoc diéu khién di
chuyén dé tréng rang (v6i van téc va md men
can thiét) tiép can vdi thyc bi, canh 14 cay tai
hién trudng, thuc hién bam cét, dap nat va rai
déu trén mat dat.

3.1.2. Cdc théng sé dpng hoc, dpng lwc hoc va
két cdu ciia thiét b

a) Tinh toan van téc dao rang

Van téc may bam cit di dong truong hop va dap
mot lan dugc tinh theo cong thirc (1 - 1)
(Nguyén Dtic Toan et at., 2018):

 [Raopy InG)
Vph_ o >

Vpy= /Kdln(i)z 456 m/s
X1

Trong do: o,y - Ung suat pha v& gd, than cdy,
Gpy = 40 N/mmz;
Kq- Hé s6 dong luc, K4=1,6 N/mmz;
p - Khéi lugng riéng vat liéu,
p =500 kg/m3;
Ka=Kqy Gpv/p;
a=225Dy=2,25%x60=135 mm;
X1 =dp, =16 mm.

(1-1)

Trong diéu kién va dap nhiéu lan, van téc bam
cit duoc xac dinh theo cong thirc (1-2) nhu sau:

Vph=\/ K1(0,81+2,3 1gh,) ; (1-2)

Trong do: Aq - Murc d bam va dap,
xq = Dtd/db =60/16 = 3,75;
K - Hé s6 dong luc, K = 28.800 m%/s”
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Von = /28:800 (0,81+2,3 Ig 0,4532 = 23,67 m/s

oV, 23,67
Yo ] 06
- Bph >

=39,46 m/s

Chon vén tdc thiét ké cua dao rang la 40 m/s.

b) Xdc dinh kich thuéc trong rang

- Trbng rang duoc thiét ké dang dng thép rdng,
lién két v6i truc d& va truyén chuyén dong qua
cac dia han c¢d dinh theo chiéu dai trong.

Puong kinh tréng D duoc x4c dinh theo cong thirc:

Kq
q

Trong do: q - Khdi lugng vat liéu can bam cit,
tinh theo nang suat can thiét, ning
suét thiét ké Q.= 1,5 - 2 ha/ca, tuong
ung q = 1.000 - 1.350 kg/h, chon
q=0,278 kg/s;
q’ 1a gia tri tai trong luu lugng cap,
q’ =2 -3 kg/s/m’, chon q’ = 2 kg/s/m’;

K, -Hé sb kich thudc bam cét.

1 x0,278
D= —3 = 0,304 m

Chon duong kinh trong D = 0,30 m

Van toc quay cua trong

D= (1-3)

S6 vong quay ciia trong 1a:
n =30 w/m=2.550 vg/ph
- Chiéu dai trdng ring (L): Chiéu dai trng ring
chinh 13 bé rong lam viéc (B) tir cong thirc tinh
todn nang suat cua LHM
Q. =0,8.B V.t = 1,5 - 2 (ha/ca)
Trong do: B, - Bé rong lam viéc cia thié}t bi (m);
Vx - Van toc lam viéc thuc t€ (km/h);
Tsq - HE s0 sir dung thoi gian lam viéc.
Xac dinh duge B, = 1,66 m, chon bé rong lam
viec L=B.= 1,66 m
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Ning sudt bam cit tinh theo khdi lwong:
Qi = 3.600 (ke.a.b.ve)/qe (tin/h)  (1-5)
Trong dé: a - Do day 16p vat liéu bam cét phu
thugc vao duong kinh lam viéc cua
trong va chiéu cao rang, a = 0,05 (m);
b - Bé rong 16p vét liéu, lay bang 0,5 L;
k. - H§ sb nap liél:l, k=0.,5;
Ve - Téq d6 bam cat (m/s), v, =40 m/s;
qc - Khoi lugng riéng cua vat liéu
canh 14, g = 0,50 tAn/m”.

2053

Ta c6 Qckl 6 ,20 (tAn/h), hoan toan dap tmg
nang sut yéu cau.

- b day thanh tréng (b): duoc tinh toan xac
dinh = 18 mm, dam bao do bén, khong bi bién
dang khi han cac dé 1dp ring va do cing viing
khi lam viéc.

Céu tao trong rang dwoc thé hién nhu trén hinh 4.

1660

D96

na.&m._;

@304

EY FV OEY OEU HJ

Hinh 4. Ciu tao tréng rang cua thiét bi xur 1y thyc bi va VLHC

¢) Tinh todan kich thuéc rdng bam cat va so
leong rang: Rang bam cit gdbm dao ring va dé
lap rang.

- Ban kinh lam viéc ctia trong rang (Ry) 1a khoang
cach tir tim trong dén dau dao rang, véi tréng ring
loai duong kinh 16n chon Ry, =250 mm;

- Dao rang: Kich thuéc chiéu cao ring L, tinh
theo cong thuc, L, = Ry/A; hé¢ 6 bam cit L =2.5;
L, =250/2,5 = 100 mm; chiéu cao dao rang thiét
ké 1a 100 mm;

104}

P

Bé rong dao ring b, va chiéu day dao ring d,:
phu thudc vao tinh chét vat liéu bam cit va cong
suit cua trong rang, dé dam bao két ciu va do
bén chon b;= 30 mm, d, = 30 mm.

Ciu tao dao duoc thiét ké nhu trén hinh 5, dau
ring dugc xé doi theo hinh riang chudt dé nang
cao kha ning bam cat vat liéu cing nhu than,
géc cay; vat li¢u ché tao rang dugc st dung la
thép SKD11 dé dam bao do bén lam viéc.

Hinh 5. Ciu tao dao ring
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- Bé 14p rang: Dé lip rang duoc thiét ké dong
bd véi dao rang, cac kich thudc va goc tua
dam bao khi lap 1én tréng canh sic cua dao

50
‘TT

rem—-

78

|z

I 1s |

ring c6 goc trude 1a 15° (tidu chuén cia dao
bam gb 1a tir 13 - 18°), cdu tao dé 1ap rang nhu
trén hinh 6.

30

Hinh 6. Céu tao dé lip ring

- S6 luwong rang: S6 luong ring tbi thiéu duoc
xac dinh theo kich thudc bé rong bam cit cua
ring va chiéu dai tréng, dam bao chit luong
bam cat ctia thiét bi (cat hét theo chiéu dai tréng
va do dai vat liéu cat).
S6 luong rang dugc tinh theo cong thirc:
Z=K,. L/b; (1-6)

Trong dé: K, - Hé s6 chong lan, voi sb rang toi

thiéu K, =1,0;

L - Chiéu dai trong;

b, - Bé rong lam vi¢c cia rang

(Srivastava, A. K. et al., 2006).

Z=1x1,55/0,03 =51 (chiéc)

S6 luong rang tdi thiéu duogc xac dinh, Z = 51
(chiéc).

Vi tri dao rang dugc b tri déu theo cac goc quay
trén bé mit tréng rang (hinh 7) va so le giita cac
hang trén duong sinh mit tréng, dam bao chat
luong bam cét déng déu va triét dé trén toan bd
chiéu dai tréng rang, luc can cit duoc phan bd
déu & cac goc quay va doc theo chiéu dai trong,
tao su can béng khi lam viéc.

H1(4R)
3. H2(4R)

H12 (3R)

H3 (3R)

H11 (2R)

H4 (2R)
H10 (3 R)

X0 H5 (4 R)

H6 (4R)
H8 (4R)
H7 (3R)

Hinh 7. Thiét ké phan bd vi tri ring bam cit trén tréng quay
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d) Tinh todn cong sudt mdy
Cong suat may bam bam cit thuc bi duoc xac
dinh theo cong thuc:

k. zm, v n
T e (1-7)

Trong do: kv - HE s6 phu thudc vao vén téc vong
cla trong rang, xac dinh bang thuc
nghiém, van tdc 1am viéc cua dao bam
cat v, =40 m/s, tuong tng k= 0,015;
my - Hé sfS luc can bam cat cua V§1’[
liéu, lay t6i da theo luc can bam go;

Np= 0,015 x 51 x 0,9 x 40° x 2.550/120
=23.409 W =23,41 kW

Mo men can tréng ring;

M, = 9,55 x 10° x Ny/n = 87,67 Nm

e) Tinh todn hé thong truyén dong

Hé thdng truyen dong cho bo phan lam viéc

cliia may bam cit, bao gém truyén dong thuy

luc két nbi tir truc PTO cua may kéo va truyén
dong dai két ndi tur truc dong co thuy luc téi
truc trong rang.

- Tinh toan hé thong truyén dong thuy luc:

Hé théng truyén dong thuy luc bao gém cac

phan tir chinh: Bom thuy luc, Van phan phdi,

dié;u khién; Bong co thuy luc; Thung dau va hé
thong lam mat dau thuy luc, (L€ Van Thai et al.,

2018). So d6 mach truyén dong thuy luc nhu

trén hinh 8.

[J.m

P

Hinh 8. So d6 mach truyén dong thity luc cho
may xu 1y thuc bi &VLHC

Cong sudt hé thong truyén liuc dam bao cong suét
Ny = 23,41 kW va toc d6 quay n = 2.550 vong/phut
cho bo phan cong taic may xur ly thuc bi, vat li¢u
hitu co theo tinh toan.

- Pong co thuy luc: Tir mdé men can thiét cua
trong bam, c6 thé xac dinh luu lugng dong co
thuy luc theo cong thurc:

v, = 2MT o (1-8)
p
Trong dé: ig - Ty s6 truyén cia bo truyén dai,
is=1,5; chon &p suét lam viéc cua
hé théng p = 120 bar.
V=20 x 1,5 x 68,76 x 3,14 x 0,95/120
= 65,37 cm’/vg

Vi luu lugng riéng xac dinh dgqc, chon motor
thuy luec MBF 10.4.56 ¢4 thong so luu luong riéng
66 cm3/vg, mod men Xoan 168 N.m, van toc cuc
dai 3.750 vong/phut, cong suat toi da 42 kW.
- Bom thuy luc: phai dap ing duogc ap suét, luu
lugng ctia motor va h¢ thong, thuong dua vao
py va Qp cua bom,
Qb =n.V.1,.107 (1it/phut)
Trong dé: n - S6 vong quay (vong/phut);
V - Luu hIQ‘n’g riéng cua bom (cm3/vg);
1y - Hi¢u suat the tich (%).

(1-9)

Mxnhm

p, = v x107 (bar) (1-10)

Cong suét truyén dong cho bom thuy luc, N (kW)
N:’;”—fl’.lo'z (kW) = Np/n, (1-11)
e

Trong dé: M - M6 men trén truc PTO nbi voi
bom (Nm);
N - HiGu suét co va thay luc (%);
¢ - Hiéu suét toan phan = 0,75 (%).
N=23,41/0,75=31,21 (kW)
Nhu vy cac may kéo c6 cong suit cua truc PTO
> 24,48 kW (may kéo Yanmar F535D, MTZ 50,
MTZ 80, MTZ 82) la hoan toan dap ung.

Bom thuy luc dugc két ndi va nhan truyén dong
tir truc PTO ciia may kéo voi cac cip tde do
540, 750, 950 va 1.050 vong/phut. Do yéu cau
luu lugng cung cap cho motor thuy lyc 16n dé
tao ra tbc do quay theo yéu cdu cua bd phan
cong tac 1a 2.550 vong/phut, c¢6 thé lua chon tdc
d6 truyén dong cua PTO cho bom 1a 950
vong/phut hoac 1.050 vong /phut.
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Ty sb truyén gitra bom va motor 1a
j= 2550 _ 1789
1,5 x950

Luu lwong can thiét ciia bom:
V =1,789 x 56 = 100,184 cm’/vong
Nhu vay co thé lua chon bom thuy luc loai banh
rang an khdp trong HWI100G - 4 co luu Iuong
riéng 100 cm3/vbng, ap suat dinh mac pgm = 16
Mpa, ap suat cuc dai pmax = 25 Mpa.
- Tinh toan bo truyén dong dai:
Voi cong suat 23,41 kW, s6 vong quay 2.550
vong/phut, tinh toan va chon theo tiéu chuan ta
duoc loai dai YA voi tiét dién dai (a x h): 13 x 10;
duong kinh banh dai chu dong D; = 250 mm.
Kiém tra van toc dai:
_ @D/ n
V = —
60x1.000
v=3,14 x 250 x 1.800/(60 x 1.000)
=23,55m/s <30 m/s
Nhu vay kich thudc banh dai dan dong lya chon
1a hop ly.
Puong kinh banh dai bi dong:
D2 =1 Dl(l - 8)/112 = 0,7 x 250 x (1 - 0,02)
=171,5 mm
Chon D, theo tiéu chuin: D, = 170 mm
Ty sb truyén thuc té: i=D,/D; = 0,68
Chiéu dai dai: so bd chon khoang cach truc
A =500 mm
L=2A+0,51 (170 + 250) + (D, + D;)*/4A
=2 x 500+ 0,5 x 3,14 x 420 + 420%/4 x 500
=1.747,6 mm

Chon chiéu dai dai theo tiéu chun: L = 1.850 mm

Xac dinh sb lwong dai theo cong thirc:

<(30-35)m/s

7=—"28 (812 % 1,1)/(14 x 0,98 x 2,1
[PolCaCyiCuC,
x 1,5 % 0,9)=2,8
Chon s6 dai la 3
Chiéu rong banh dai:

B=(Z-1t+2e=3-1)x15+2x10=50 mm
Vi e =15 duogc tra tai bang 1 (TCVN 2342: 1978:
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Yéu cau ky thuat Banh dai), chon B = 55 mm.
Trén co so cac két qua tinh toan céc thong s6 ki
thuat by phan lam viéc, khung may, hé thong
truyeén dong, két cau may bam cat voi bo truyen
dong dai dugc mé phong nhu trén hinh 9.

Hinh 9. B6 phan lam viéc may xu 1y thuc bi
va vat liéu htru co

Céc thong s6 hinh hoc, vit liéu, cong nghé ché
tao cta thiét bi dugc chi tiét tai cac ban v& thiét
ké ché tao.

f) Kiém tra bén

Céc chi tiét, bo phan thiét ké déu duoc tinh todn
kiém tra bén, sir dung phan mém Solidworks 2022
thong qua chirc nang Stress Analysis dé xac dinh
cac ng sudt trén chi tiét va toan bo thiét bj. Két
qué kiém tra img suat bén cia bo phan lam viéc va
trdng bam cat cho thdy, hé thong hoan toan dam
bao d6 bén khi lam viéc, mot s6 hinh anh két qua
kiém tra bén nhu trén hinh 10.

Hinh 10: Hinh anh dat luc va két qua kiém tra
bén thiét bi dao ring

- Két qua kiém tra ing suat, bién dang cua trong
rang (hinh 11).



Tap chi KHLN 2025

T6 Qubc Huy et al., 2025 (S 6)

wvon Mises (N/m*2)
15,029,912,000
- 13,526,921.000
- 12,023,930.000
- 10,520,939.000
- 9,017,948.000

7,514,956.000

- 6,011,965.000
- 4,508,974.000
. 3,005,982.500

1,502,991.250

0.000

ESTRN

4.976¢-05

.. 4.479-05

- 3.981e-05

- 3.483e-05

. 2.986e-05
I 2.488e-05
L 1.991e-05

- 1493e-05

9.953e-06
' 4.976¢-06
0.000e +00

Hinh 11. Két qua kiém tra ing sut va bién dang

Két qua mo phong kiém tra do bén cua tréng
ring cho thdy g suit von Mises 16n nhit phan
bd tai ving tiép xuc gitra dao cat va than tréng,
dat gia tri khoang 15,03 MPa. Gia tri nay thap
hon dang ké so véi gid1 han bén cta vat liéu ché
tao (thép hop kim, ¢ cho phép > 137 MPa), do do
dam bao an toan lam viéc. Bién dang tuong tmg

von Mises (N/m*2)
23626407
.. 2.126e+07
- 1.890e+07
- 1.653e+07
 1.417e+07

I 1.181e+07
. 9.4480+06

- 7.086e+06

- 4.724e+06
i 2.362e+06
0.000e +00

— Yield strength: 5.300e+08

phan bd déu trén bé mit than tréng va dao, voi
gia tri 16n nhat khoang 4,976 x 105, cho thdy hé
thong 1am viéc 6n dinh, khong xay ra bién dang
du hodc pha huy tai cac vung chiu tai chinh.

- Két qua kiém tra ung suit va bién dang hé
thong nang ha (hinh 12).

ESTRN
5.439¢-05
L 4.895e-05
- 4331e-05

- 3.807e-05

3.263e-05
' 2.71%-05
2.176e-05

- 1.632e-05

1,088e-05
I 5.439e-06
0.000e +00

Hinh 12. Két qua kiém tra ung suét va bién dang h¢ théng nang ha

D6i v6i hé thong nang ha, két qua kiém tra cho
thdy mg sudt von Mises 16n nhdt dat khoang
23,62 MPa, tap trung tai cac vi tri lién két gitra
khung nang va tay don. Gia tri nay thap hon nhiéu
so voi gioi han chay cua vat liéu (530 MPa), nhu
vay két cau du kha nang chiu tai trong qua
trinh van hanh. Bién dang tong c6 gia tri 16n
nhat 1a 5,439 x 10, phan bb déu tai cac ving
chiu lyc chinh nhu géi lién két va khung chiu
kéo. Mtrc bién dang nho ching to két ciu duoc

thiét ké c6 d6 cung cao, dam bao 6n dinh hinh
hoc khi lam viéc.

g) Ché tao va lap dat

Tréng rang sau khi ché tao dugc can bang dong
trén thiét bi chuyén dung dam bao can bang khi
lam viéc voi tde do 2.500 vong/phut.

Céc thong s6 k¥ thuat chinh cia may xu 1y thuc
bi va vat lidu hitu co sau khai thac dugc chi tiét
tai bang 1.
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Bang 1. Thong s6 k¥ thuat chinh cia may xir 1y thuc bi va vat liéu hiru co

T Théng sé, chi tiéu k¥ thuat Pon vi tinh Trisd
1 | Coéng suat may, N kW 23,41
Nang suét:
2 - Theo khéi ltrong bam cat: tan/h 6,2
- Theo dién tich: ha/ca 1,6-2,3
3 | Téc d6 lam viéc tréng réng, n vg/ph 2.200 - 2.550
4 |Kich thwéc vat liéu sau khi xtr ly badm, cét (chiéu dai) cm 3-10
5 | Khéi lwong thiét b kg 720
6 | Hé thdng truyén dong thay lwc: Bom HW 100G-4; Motor MBF 10.4.56 ht 01
7 |Lién hop v&i may kéo cong suat hp >50
8 |Bé& rong lam viéc cua tréng rang, B. m 1,66
9 |Puwoéng kinh co sé tréng rang, D m 0,30
10 |Bweéng kinh lam viéc tréng rang (tinh t&i dinh dao bam cét), D, m 0,53
11 |86 lwong réng, Z chiéc 51

Thiét bi xir Iy thuc bi va vat lidu hiru co duoc thiét
ké 1ap sau may kéo cong suét tir 53 dén 80 ma lyc
¢6 kha nang kéo bam, 1am viéc 6n dinh trén dét
lam nghiép do doc dén 25% (may kéo Yanmar
F535D da dugc cai tién hé thong di dong (To6
Qudc Huy et al., 2020), MTZ 82 hodc cic may
kéo co6 tinh nang k¥ thuat twong tu). Bo phan lam

‘1« : R ,, LA AN &
Hinh 13. Thiét bi xir 1y thuc bi, VLHC lién hop véi may kéo MTZ 82

3.2. Két qua khao nghiém lién hgp may xir ly
thure bi, vat li€u hiru co’ sau khai thac

Khao nghi¢ém dugc thuc hién thang 11, 12
nim 2024, tai hién trudong trong ring cua
Trung tdm Khoa hoc Lam nghiép Pong Bic
B§. Thuyc bi 1a cay bui, sim mua, cao trung
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viéc ¢6 két cAu dang tréng ring v&i hé thong
truyén dong thiy luc, 1am viéc theo nguyén ly
bam cit, dap nat thuc bi, canh 14 sau khai thac va
rai déu trén mit dat, nang suit tir 1,5 - 2,0 ha/ca.

Thiét bi dugc ché tao, lip dat va lién hop véi
may kéo MTZ 82 nhu trén hinh 13.

g s £
el L 1

binh 1,5 m; canh 14, ngon cay keo va bach dan
dé lai sau khai thac, duong kinh canh ngon
dudi 7 cm. Mdi dang thuc bi, VLHC thyc hién
khao nghiém v&i 3 cip do doc (dudi 15%, tir
15 - 20% va tr 20 - 25%), mdi thi nghiém
thuc hién tr 1,0 - 1,5 ca may.
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Hinh 14. Hoat dong khdo nghiém LHM tai hi¢n truong

Tong hop céc thong sb, chi tiéu 1am viéc theo két qua khao nghiém dugc thé hién trong bang 2.

Bang 2. Téng hop céc chi tiéu lam vi¢c cua Lién hop may xur ly thuce bi, vat liéu hitu co

M& men can Téc do § .. | chiphi |Podaithwe | Lo .15
TT | Cap dédéc (%) | tréng ring tréng rang Nang suat | s ligy | PhCanh )y iE pam,
(Nm) (vong/phat) | (ha/h) (ka/h) | 0 0 b?g‘m‘;at cit (%)

A. Thye bi la cay bui tw nhién, cao ttr 0,7 - 1,5 m (ha/h)

1 Du&i 15% 49 - 51 2.300 - 3.450 0,282 6,88 3,0-5,0 100

2 15 -20% 50 - 53 2.150 - 2.250 0,252 7,32 3,56-5,0 95

3 20 - 25% 51-56 2.050 - 2.100 0,201 7,86 5,0-8,0 80
B. Canh 14, ngon cay rirng keo sau khai thac 7 tudi (nang suét kg/h)

4 Du&i 15% 70 - 83 2.400 - 2.550 4.240 8,25 3,0-35 80

5 15-20% 76 - 85 2.200 - 2.350 4.120 8,50 3,0-45 78

6 20 - 25% 88 - 92 2.000 - 2.300 3.800 9,06 45-75 75
C. Canh Ia, ngon cay rirng bach dan sau khai thac 8 nam (nang suét kg/h)

7 Du&i 15% 65-77 2.500 - 2.600 3.650 8,10 3,3-45 80

8 15 -20% 80 - 87 2.200 - 2.400 3.470 8,35 3,56-55 77

9 20 - 25% 90 - 96 2.150 - 2.300 3.335 9,12 55-95 75

Nhdn xét: Nang suét lién hop may dat kha cao,
tor 0,20 - 0,28 ha/h, twong ung 1,6 - 2,3 ha/ca
ddi voi thue bi ty nhién; va 3.335 - 4.240 kg/h
d6i v6i canh 14, vat liéu hitu co sau khai thc,
tuong ung véi 2,4 - 2,8 ha/h; do dbc cang tang
thi ning suit giam va chi phi nhién liéu ting,
chat luong bam cat giam. M6 men can tréng
rang khi xtr 1y thyce bi ty nhién thip hon so voi
canh 14, ngon cay keo va bach dan sau khai

thac, 1a do mat do khdi luong thyc bi ty nhién
thap so voi khdi lwong canh 14 dé lai sau khai
thac. Nang suat va chat lugng bam cit dbi voi
canh 14, VLHC sau khai thac cua rung bach
dan thap hon rimg keo lai. Két qua nay phu
hop, do tinh chit co 1y canh 14, ngon cdy bach
dan cao hon ddi voi keo lai. Thiét bi c6 thé
bam hoan toan ca than va nhiing gbc cay c6
duong kinh trén 15 cm.
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Nguyén Iy lam viéc cua thiét bj rit phu hop véi
dbi twong va diéu kién lam viéc, két cau hop 1y,
lién hop may lam viéc on dinh, di chuyén linh
hoat, chat lugong ché tao dat yéu clu, cac ludi
cit bi mai mon theo thoi gian lam viéc, khong bi
hu hong khi va phai da 14n va gc cdy.

IV.KET LUAN

Thiét bi xr 1y thyc bi va vat liéu hitu co dugc
thiét ké, ché tao lip sau may kéo Yanmar
F535D va MTZ 82 hodc cac may kéo co tinh
nang ky thuat twong tu; bd phan lam viéc cod két
cau dang trong ring, truyén dong thuy luc, lam
viéc theo nguyén 1y bam cit.

Lién hop may kéo c¢6 cong sut tir 50 ma lyc tro
1én lién hop véi thiét bi xir 1y thyc bi va vat lidu
hitu co c¢6 két cau hop 1y, di chuyén linh hoat,
lam viéc 6n dinh trén dat trong rimg c6 do dbc

dén 25%, nang suét dat tir 1,6 - 2,3 ha/ca d6i véi
thuc bi tu nhién va 2,4 - 2,8 ha/ca ddi v&i canh
la, vat liéu hitu co sau khai thac, cac chi ti€u
chat luong dat yéu cau.

LO1 CAM ON: Bai viét nay 1a mét phan két qua
cua Dy &n san xudt thir nghiém “Hoan thién
thiét ké va cong nghé ché tao may tao hé trong
rung, may xw ly thue bi, vat liéu hitu co sau khai
thac lién hop voi may kéo phuc vu co gioi hoa
trong, cham séc rimg trén dat déc”. Xin chan
thanh cam on cdc té chike, doanh nghiép nhu:
B¢ Nong nghiép va Moi truong; Cong ty TNHH
Dich vu va Thuong mai Dai An; Cong ty TNHH
Thuwong mai va XNK Phé Hién da tai tro kinh
phi, hé théng thiét bi, hién truong dé thuc hién
nghién ciru nay.
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