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KET QUA NGHIEN CUU THIET KE, CHE TAO
MAY BAM NGHIEN CANH LA, VO CAY SAN XUAT COMPOST
LAM GIA THE UOM CAY GIONG LAM NGHIEP

L& Xuan Phac', Té Qubc Huy?, Pham Pinh Manh', Cao Chi Cong*
YWién Nghién ciru Cong nghiép rung
2Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

May bam nghién canh, 14, vo _cay rung trong 1am nguyén liéu san Xudt
compost phuc vu wom cay glong 1am nghiép duogc thiét ké, ché tao voi
nguyén 1y 1am viéc va két cau phu hop véi dic diém nguyén lidu va diéu
kién san xudt 1am nghiép Viét Nam. May dugc tich hop hai bd phan bam
; va nghlén lam viéc 1ién hoan, vira c6 két ciu gon nhe vira dap mg duoc
rimg trong (canh, 14, vo yéu cau chét lugng va gidm chi phi nang luong. Két qua khao nghi¢m
Cé}:)’ maily b{im nghién, trong diéu kién san xuét cho thay mdy lam viéc 6n dinh, nang suét trung
phan mun hiru co binh dat 1,07 tin/gio khi bam nghién canh 14 va 0,76 tan/gid khi bam
nghlen vo cdy sau khai thac trong vong 5 ngay. Cac chi ti€u nang suat va
chat luong san pham vuot so voi yeu cau, chi phi nang luong hop 1y. Mau
may dap tmg tot cac yéu . cau co gidi hoa san xuat _nguyén liéu u compost
tir canh 1a, vo cdy rumg trong sau khai thac, gop phan nang cao hiéu qua sir
dung san pham rimg trong,...

Tir khéa: San pham phu

An attempt in design and assembly of equipment for cutting and
grinding tree branches leaves and barks in production of composts as
nursing medium in forest nurseries

The construction and working principles of the machine for cutting and
grinding tree branches, leaves and barks were designed to match the
material and working practices in Viethamese forestry production. The
machine were incorporated with the continuous cutting and grinding parts,
all of them have light and compact construction, assuring high quality and
low energy costs. In the preliminary tests, the average output was 1.07 ton
per hour for leaves and small branches and 0.76 ton per hour for barks
within 5 days post - harvest. The output and product quality index were
higher than requirement and energy consumption were kept at reasonable
level. The machine can be used effectively in mechanization of compost
production after forest harvest, optimizing the usage of forest plantations.

Key words: Sub - products
of forest trees (branches,
leaves and barks), machine
for cutting and grinding,
compost
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L. PAT VAN DE

Dé nang cao hiéu qua trong rimg, ting thu
nhap cho nguoi dan va chdng thoai hoa dat,
viéc tan thu san pham phu rimg trong sau khai
thac (canh 14, vo cdy) dé san xudt compost,
phan hitu co tai chd 13 van dé cép thiét hién
nay. Chat mun hitu co 1a thanh phan khong thé
thiéu trong gia thé wom cay gidng va dét trong
(Ngd Quang D¢, Nguyén Hitu Vinh, 1997). Bé
san xuat compost tir san phdm phu rirng trong,
khau bim nghién canh 14, vo cdy rat ning
nhoc, tén nhiéu ning lugng song lai quyét dinh
gia thanh sin xuit va rat ngan thoi gian
trong khi chua c¢6 may phu hop dé thyc hién.
Do vay, viéc nghién ciu tao mdi may bam
nghién canh 14, vo cdy rat cap thiét, gop phan
tang gia tri ring trong, co gidi hoa san xuét va
giam gia thanh san pham,..

Bai bao ndy néu két qua chinh vé nghién ctru
thiét ké, ché tao, khao nghiém may bam nghién

Ly

L, P-mg

canh 14, vo cay rung lam nguyén li¢u san xuat
compost dé wom cay giong lam nghiép.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu: Canh 14, vo ciy rimg trong sau
khai thac.

2.2. Phuong phap nghién ciru

2.2.1. Xdc dinh dic diém, tinh chét co' Iy ciia
canh ld, vé cdy rirng trong sau khai thdc
bang phwong phdp thwc nghigm. Cu thé:

- Khao sat, do dém xac dinh dic diém, kich
thude hinh hoc, khdi luong cua canh, 14, vo
cay rung keo sau khai thac;

- So d6 thi nghiém xac dinh luc can cit cua
canh 14, vo ciy keo sau khai thac bang cong cu
chuyén dung (dao cit c6 tdm ké) tai hinh 1.
Xac dinh lyc can thiét cit canh 14 c6 duong
kinh d <30mm va vo cay dugc boc sau khai
thac (2 - 5) ngay véi do day 16p cit 10mm.

Dao

Truc quay

Hinh 1. So d6 b tri thi nghiém xac
dinh luc can cat cua canh 14, vo cay

LSp vo/la

Luc can cat riéng duoc tinh theo:
Ner = m.g. La/(L2.9) (N/m%) (1)
m: Khéi luong khéi thép de (kg);
L1: Khoang cach tir diém trong tam khdi thép
dé 1én can dao dén tam quay cta dao (m);
L,: Khoang cach tir diém giita cia tiét dién cat
dén tam quay cua dao (m);
s: Dién tich tiét dién chiu cit (m?) véi
s=(b.h), hoics=(nd’n)/4d (2
b: B& rong khay xép vat liéu 1a 14 hodc ban
rong tim vo cy tuoi (m);
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Lutc ké 1. Tay quay; 2. Dao cét; 3. Ban kep
hoqc 4. Canh cdy; 5. Tru quay
khoi thép

h: Do day 16p 14 hodc do day tim vo cay twoi (m);
d: Puodng kinh canh gb tai vi tri cit (m);
n: S6 canh gd nho dong thoi chiu cit (n = 2).

2.2.2. Swr dung phwong phap nghién ciu thiét
ké ché tao mdy nong nghiép dé thiét ké, ché
tao mdy bam nghién. cu thé:

- Lya chon nguyén ly lam viéc: trén co s két
qua nghién cuu dic diém, tich chat vat liéu
bam, nghién; 1y thuyét cat thai, bam, nghién
cac san phim ndéng 1am nghiép (Tran Minh
Vuong, Nguyén Thi Minh Thuan, 1999).
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- Céc thong s k¥ thuat va két ciu cua may
duoc lya chon, tinh toan theo ly thuyét tinh
toan thiét ké may (Nguyén Trong Hiép,
Nguyén Vin Lim, 1999): ning suit mdy
(tan/gio), kich thudc nguyén liéu sau bam, do
gidp nat, duong kinh tréng biam D (mm), tdc
d6 dao bam V (m/s), sé lugng dao, toc do nap
lidu...

N, m.d2h.8.0

M. = -
ThTgTo4.10

+ Khoi lrgng nguyén ligu (canh 14 cay keo sau
khai thac) can bam nghién (My):

Mg = % . (1 +p) (kg/nim) 4)

+ Ning sudt bim nghién ctia may theo gior (Qpn
hodc Qn) can dat toi thi€u:

c

- Ning suit bam nghién ciia may Qpn (kg/gid)
dugc xac dinh tr yéu cdu nguyén liéu u
compost cho vuon vom san xuét 1,0 triéu cay
gidng moc nhanh (Keo, bach dan) trong 1
nim, ning suat toi thiéu ctia mdy duoc tinh
nhu sau:

+ Luong compost can san xuat duoc trong 1
nam (Mc):

(1+T).(1+Tes). pe (kg/mam) (3)

+ Tbc do cép liéu doc truc may:

V. = Qun/(3600. §.Sc.qu) (m/s) (6)
Trong d6: S 1a tiét dién ctra cdp lidu (m?), qq
1a khdi luong riéng cua vat liéu (kg/m®), ¢ 1a
hé sb nap ddy (%). Ky hiéu cac thong sb va gia
tri chon tinh toan tai bang 1.

Qon = ——— . (1 +p) (kg/giov) ®)
hn. £
Bing 1. Cac thong s cua qua trinh san xuat phuc vu tinh toan

TT Théng s6 dau vao Ky hiéu| Pon vi Gia tri
1 |Lwong cay giéng keo, bach dan can san xuat Ne cay/nam | 1.000.000
2 | Ty lé cay dat tiéu chudn trdng & giai doan huan luyén Th % 90

3 | Tylé hom ra ré dat tiéu chuan & giai doan giam hom Ty % 90

4 | Ty lé badu wom khéng bi hw héng & giai doan déng bau To % 95

Thei gian lam viéc ctia may bam nghién véi:
s |(mtosic s [ ounen | s
* 7 gio lam viéc/ngay

6 |Pudng kinh bau wom d cm 5

7 | Chiéu cao bau wom h cm 10,5

8 | Ty |& compost trung binh trong hén hop rudt bau o % 40

9 |Hé sb nén chat hdn hop trong v bau A 1,25
10 |Hé sé hao ton vat liéu (dat, compost) khi déng bau Teo % 5

11 |Ty lé tap chét loai bd sau khau nghién sang compost Tes % 8

12 |Khéi lwgng rieng TB clia compost & d6 am 40% (khi dong bau) Pe kg/m?® 370

13 '(I)")’/gltéélghgi]grv]c;ng thanh pham khi G compost tir canh 14 cay (1 tAn G thanh c % 0.6

14 | Ty |& hao hut khéi lwong canh I& sau khi bam nghién khéng dug'c G compost H % 0,05
15 |Tiét dién clra cap liéu ( = bé rong x chiéu cao cira) Se m?

16 |Heé sbé nap day tiét dién clra cép liéu < 0,7+0,8
17 |Khéi lwgng riéng clia b6 canh |4 cay cap vao may el kg/m® | 125+135
18 |Khéi lwgng riéng clia bé vé cay cip vao may Qv kg/m® | 330+ 350
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- X4c dinh vén tdc cta dia dao bam:
Npn = 60.V/Lc. ng (vong/phat) @)

Trong d6: L. 1a chiéu dai vat liéu sau bam, L
<0,08m, ng la s6 dao trén dia bam.

- St dung phan mén Autodesk Inventor trong
tinh toan, thiét ké va kiém tra

2.2.3. Khdo nghiém xdc dinh cdc chi tiéu
kinh té - ky thudt ciia mdy

- Thir nghiém xac dinh d6 6n dinh cua may
trong diéu kién khong tai va non tai;

- Khao nghiém xéc dinh kha nang lam viéc cua
may voi cac loai vat li¢u khac nhau:

Loai canh 1a c6 duong kinh than canh 16n nhat
2; 2,5; 3,0; 3,5cm, sau khi chat ha tr 3 + 10
ngdy; cap liéu di tai.

V6 than cay keo 7 tudi, sau khi chat ha 3 = 10
ngdy; véi cac muc do day 16p vo ciy cip liéu
la 3, 4,5, 6cm.

Canh 1a, vo cay sau khi chat ha dé trong diéu
kién tu nhién 5, 10, 15, 20 ngay dé xac dinh
kha ning biam nghién ctua may véi do kho toi
han cua vat liéu.

- Xac dinh chi s6 danh gia chit luong san
phim sau khi bdm nghién: chit luong san
phim sau bdm nghién duoc dic trung boi 2
thong sb:

+ Ty 1¢ tap chét 1on T¢ (%) 1a ty 1¢ giita khoi
luong nguyén liéu sau bam nghién c6 kich
thude qua 1on (dai trén 80mm va rdng trén
20mm) va tong khdi lugng nguyén liéu sau khi

bam nghién. Ty 1¢ nay anh huong dén thoi
gian va toc do phan hiy tao compost.

+ Do min dy (%) 14 ty sb giira lwgng nguyén
liéu bi nghién nhoé qua muc can thiét (dudi
5mm) so v6i tong lugng nguyén lidu sau khi
bam nghién. Ty 1& nay cang 16n, may cang tiéu
t6n nang luong va hao phi nguyén liéu.

Yéu cau dat ra: Te <20% va dw <10%

Cac budc thuc hién: Cép liéu canh 14 lién tuc
va déu cho may hoat dong, khi qua trinh bam
nghién 6n dinh bat dau thu mau ngiu nhién 3
lan, mdi lan Skg. Sang phén loai xac dinh ty 1¢
% san pham khong dat yéu cau T Va dy.

- X4c dinh chi s6 ty vun déng: Chi sb vun
dbng cua may danh gid kha ning tu tao dong
san pham sau khi may phun ra ma khong can
phai mat cong cdo, thu gom xtc va d6 thanh
dbng. Chi s6 vun dong duoc dic trung boi 2
thong sd: Chiéu cao cua dinh quy dao cua
dong vat li¢u tor may phun ra H, (m); khoang
cach tir dinh quy dao cua dong vat liéu dén
may theo phuong ngang L, (mM).

Phuong phép thuc hién: cho may lam viéc &
tdc do dam bao nang sudt dinh mirc va chat
luong theo yéu cdu. Che gi6 thdéi va dung
thude do cao, thude do dai dé xéc dinh Ho, Lo.

- Xac dinh thoi gian lam vi¢e hi¢u dung va
ning suit bam nghién theo ngay:

- Po chi phi thoi gian (tinh bang phat) dé thuc
hién cac cong viéc sau trong mdi ngay, hé sd
thoi gian lam viéc hi¢u dung ctia may dugc
tinh theo cong thuc:

hr =[To- (T1+ To+ Ta+ Ta+ Ts+ T + T7)/60 1T, (8)

Trong d6: Ty 14 thoi gian chuan bi may; T, la
thoi gian cham soc k¥ thudt hang ngay; Ts la
thoi gian ngirng nghi giai lao; T4 1a thoi gian
dirmg may dé kiém tra tinh trang ky thuat; Ts la
thoi gian dimng may dé khac phuc cac su cd
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trong qua trinh hoat dong; Ts 1a thoi gian chay
“ra hdn hop” tinh tir lic bat diu may hoat
dong dén khi lam viéc 6n dinh dam bao dat
niang suat dinh muc va yéu cau k¥ thuat; T; 12
thoi gian “xa rac” tir lac két thuc cAp nguyén
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liéu dén khi ngimg may; T, 1a thoi gian lam
viéc trong ngay (gio).

Ning sudt bim nghién tinh theo ngay theo
cong thirc:

Qn = Qh.hT.To: an.hT.To (kg/ngay) (9)
- Xac dinh céc chi tiéu k¥ thuat khac:

+ Po chi phi cong sut tiéu thy dién cuc dai
Nmax (KW) va trung binh Ntg (kW) cua dong
co dién bang may do k¥ thuat s Flucker;

+ Do cuong d¢ dong dién cua 3 pha khi may
c6 tai toi da bang Ampe kim;

+Po d6 6n cia may (dBA) bang may do 6n k¥
thuat sé6 PCE - 322A - UK. Dit cam bién
hudng phia bd phan lam viéc véi khoang cach
Im (tuong duong vé&i khoang cach dén tai cua
ngudi nap lidu). Tién hanh ghi cac gia tri do
khi tai 16n nhit va tai 6n dinh;

+ Po d6 rung dong cua khung may bang dong
hd so hodc cam bién do chuyén vi lién két voi
thiét bi do da kénh Spide.8. Cam bién do rung
dong duogc dat trén khung may tai vi tri ngang

tAm truc dé xac dinh chuyén vi ngang (tinh
bang milimet).

ML KET QUA NGHIEN CUU

3.1. Pic diém hinh hoc, tinh chit co Iy ciia
canh 14, vé cay keo lai

- Bic diém hinh hoc:

O d tudi khai thac, mdi cay ¢6 3 + 5 canh cap
1, ¢6 duong kinh gbc canh trung binh tir 3+
5cm va 40 + 50 canh cép 2 ¢6 duong kinh goc
canh tir 1,5 = 3cm, phan bd déu doc theo chiéu
cao cdy va rat nhiéu canh cap 3 (canh nhanh)
¢6 duong kinh 1 + 1,5cm. Chiéu dai canh cép
1 khoang 2,5 = 3,5m, chiéu rong tan 14 (do
x0e) cua toan cum canh cép 1, 2 va 3 dén
1,4m. Chiéu dai canh cip 2 khoang 1,2m, do
xo0e xuong canh 14 khoang 0,6 ~ 0,8m. Chiéu
dai canh cép 3 khoang 0,6 = 0,8m, do xoe
khoang 0,3 + 0,5m.

Sy twong quan giira duong kinh gdc canh, khéi
lugng toan bo cua canh va khdi luong 1a, ty 1¢
khdi lugng 14 trén khdi lugng toan bd cua canh
dugc cho trong bang 2.

Bang 2. Tuong quan vé khéi luong 14 va khdi lwgng than trén canh cay keo lai

Puwong kinh canh (%), | Khéi lweng la | Khéi lwong canh, | Khéi lwong toan canh,| Ty Ié la/toan canh
(cm) twoi, (kg) (kg) (kg) *, (%)
3-5(cap 1) 3,5 2,6 6,1 57,3
2-3(chp 2) 2,6 1,0 3,6 72,2
1-2(cép3) 0,9 0,3 1,2 75,0

Ghi chi:

(*) Puong kinh canh ¢ vi tri cdt sdt than (dwong kinh goc canh)

(**) Ty 1é khoi lwong ld tioi/khoi lwong todn bo ciia canh

Khi gd méi duoc chit ha trong vong 5 ngay,
vo cdy keo lai rat d& boc khoi than gd bang thu
cong. Tam vo c6 chiéu day tir 3 + 12mm, rong
tr 15 + 60mm va dai tor 0,5 + 3m tuy thudc
chidu dai khic gd, do tuoi khi boc, trinh d6 va
cach boc tudc cua ngudi cong nhan.

Khdi lugng riéng ciia canh 14 ¢ trang thai xép
déng tu nhién, qq = 125 + 135 kg/m°.

Khdi lwong riéng ctia vo cdy & trang thai xép
déng tu nhién gy = 330 + 350 kg/m®.

- Tinh chat co 1y ctia canh 14, vo cay keo lai:

Vo cay keo lai tuoi c6 do am cao, bén theo
chiéu doc thé nhung dé tach theo chidu ngang.
Néu sau khi khai thac, khic g khong dugc
bao quén tdt trong bong ram va phun nudc giir
am, chi sau 5 ngay rat kho boc vo khoi khiic
gd, thudng bi xé rach dut vun va vo cay dai
hon, rit kho bam cit song dé bi xé toi vun
thanh xo dai. Canh g6 mém va gion dé bam
chat dut; 1a cay co do am réat cao va dé bi xé
vun doc thd va ngang thé.
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Két qua xac dinh lyc can cit trung binh cua
canh 14, vo cay dugc ghi trong bang 2.

Nhdn xét: Canh 14 cay rimg trong khong dong
nhat vé kich thuéc, khdi lugng riéng, 1a khéi
nguyén liéu khong gon c¢6 do am 16n va luc
can cat bién dong kha 16n.

V6 cdy ring trong (cac loai keo) sau khai thac
la loai vat liéu hﬁ'l} co nhiéu xo §qi, do mém
déo Vé} dai cao, @0 am 16n, 7tinh chat co ly phtc
tap bién dong 16n theo do am.

Véi cac dic diém nay doi hoi may bam nghién
phai co két cau va tinh nang k¥ thuat phu hop,
dac biét voi cac bd phan lam viéce.

Bing 3. Lyc can cit trung binh cua canh 14, vo cay keo lai sau khai thac

Tt Thi nghiém Lwc can cat (N/cm?) Ghi chu
1 |Lépléacay day 1cm 55-6,5

2 |L&p hén hop la twoi + canh cap 3 (da) 7-95

3 |L&p vé cay tuwoi 10,5-12,0

4 |Canh gb cép 2 (do) 14,5-18

3.2. CAu tao va tinh ning k¥ thuit ciia may
bam nghién

a. Cac thong so yéu cau chinh cua may:

Ning sudt bim nghién tr 0,7 + 1,0 tin/gio,
kich thudc nguyén li€u sau bam tir 5 + 8cm, do
gidp nat sau nghién dat trén 80%, do rung 6n
trong giéi han theo tiéu chuan, quy chuan Viét
Nam (Quy chuan Viét Nam, 2010; Tiéu chuan
Viét Nam, 1999): dudi 70 dBA.

b. Keét cau co ban va nguyén ly lam viéc

Pé dam bao yéu cau chat lwong nguyén lidu
cling nhu hi¢u qua lam vi€c, may dugc tich
hop li€n hoan 02 bd phan lam viéc chinh (bd

phan bim va bd phan nghién), nguyén liéu
sau khi bam s& dugc chuyén tryc tiép qua bd
phan nghién.

Bo phan bam duogc lya chon kiéu dao théng
chuyén dong quay trén mit phing vudng goc
v6i truc quay, lam viéc theo nguyén Iy cit
truot co tim ké mot bén, cac dao bam duge lép
nghiéng 35° + 40° trén dia so v&i phuong
duong kinh dia (hinh 3a), nguyén li¢u duoc
cap song song véi truc dia.

Bd phan nghién dang tréng, lam viéc theo
nguyén 1y va dap va cit co tdm ké 2 bén. Cac
dao nghién dong duogc lip trén tréng quay va
dao nghién tinh lp trén vo trong.

A
4>777
J/'ﬂ T 1

1380

990

.

980 1540

1500

Hinh 2a. Mit bén (mat dimg) lién hop may bam nghién + mang cép lidu)
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Hinh 2b. Mit truéc may bam nghién

Pia dao bam va trong dao nghién dugc co
cing mot truc nam ngang. Truyén dong cho
truc tir dong co dién qua bd truyén dai. Mang
cap liéu duoc ché tao roi va lip vao cira cap
liéu ctia bo phan bam (hinh 3a). May con dugc
lip hé théng banh xe va thanh kéo, dé di
chuyén khi tac nghiép. Két cdu co ban cua
may duoc trinh bay trén hinh 2a, 2b, 2c, hinh
3a, 3b va 3c:

D800

D160

Hinh 3a. M3t cit ngang bd phan bam

r‘\
1

1380

878

\%
S r/ﬁ

E 7=

Hinh 2c. Mit sau may bam nghién

Nguyén li€u canh 14, vo cay,.. dugc nap qua
mang cap liéu va day vao bd phan bam, sau
khi bam nguyén liéu dugc day sang budng
nghién rdi nhd tic dong cua dao nghién
dong va luc hat cia dong khi tao boi cac
canh quat lap trén tréng nghién lam chung
duoc day sang budng quat. Két thuc hanh
trinh nghién, nguyén liéu duoc hit ra ngoai
qua cua thoat li¢u.

880

1200

Hinh 3b. Mt cat ngang bo phan nghién
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Hinh 3c. Mit cat ngang bd phan quat
c. Cdc théng sé ky thudt chi yéu ciia mady
bam nghién:
* Nang suat bam nghién
Vi gia tri cac thong sd & trén va tir cac cong
thire (3, 4, 5, 6, 7) tinh dugc:

- Luong compost can san xuét duoc:
M. = 56.200 (kg/nam),

Ghi chu:

. V6 may (v6 bubng bam nghién)
. Mam dia ctia dao bam

. Dao bam

. Ctra hong cép liéu va tim ké

. Khung may

. Bong co dién

. Banh xe

. Dao nghién tinh

O 0 N O O~ W

. Dao nghién dong

10. Canh hit nguyén liéu ra ngoai

11. Mt tréng dao nghién

12. Bo truyén dai thang

13. Ong théi nguyén liéu sau bim nghién ra ngoai

- Khéi lugng canh 14 cay keo can bam nghién
Mz = 98.350 (kg/nam)

- Ning suat bam nghién ctia mdy can dat:
Qon = 187,3 (kg/gid)
- Toc do cap lidu toi thiéu:
V.= 0,035 (m/s)
* Cac thong s6 hinh hoc va thong s két cau
chua yéu (bang 4).

Bang 4. Cac thong sd hinh hoc va thong sb két cAu

Tt | Théng sé Pon vi Gia tri
Théng sé hinh hoc co ban
1 |Bweong kinh budng bam va nghién (mét trong vé may) mm 800
2 |Puéng kinh dia dao bam (bang dwéng dinh dao nghién déng) Do mm 780
3 |Puéng kinh mat tréng dao nghién (chan dao nghién déng) Dy mm 600
4 |Pudng kinh vé budng quat hat (quat ly tam) mm 900
5 | Chiéu réng ctra hong cap nguyén liéu: Be mm 260
6 | Chiéu cao gdm khung may (ban kinh viét da): Hy mm 120
7 | Chiéu cao hong cép liéu (tr m&t mang cp liéu dén tam truc may) H. mm 70
8 | Chiéu réng/dai/cao clia may (khong ké mang cap liéu) m 1,2/1,3/1,4
9 C_)Ahié.u cao mat mang cap liéu so v&i nén san (bang chiéu cao mat day clra hong cap m 0.85
liéu): Hn
10 | Chiéu dai mang cép liéu m 3
11 | Chiéu réng ldng mang m 0,3
12 | Chiéu réng miéng mang m 0,5
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Tt | Théng sé Pon vi Gia tri
Sé lwrong bd phan lam viéc va cac théng s6 déng hoc

1 |Sé thanh dao nghién dong chiéc 6

2 | S thanh dao nghién tinh chiéc 6

3 |Sé canh quat ly tam chiéc 6

4 |Sb6 dao bam (ng) chiéc 2

5 | Goc nghiéng cla dao so véi phwong huéng kinh (y) do 35-45

6 |Khe hé gilra canh dao bam va tAm ké mm 0,2-0,5

7 | Téc do tréng dao badm nghién thich hop (Nobn) vg/pht 660

8 I\(?n_téc ct clia dao bam (twong trng véi vi tri cat doc theo bé réng ctra hong cap mis 9.27
iéu): VCmin, — VCmax
Ngudn déng luc va bé truyén déng

1 |Loai ddng co dién (3p/380/7,5 kW khong ddng bd): 1 chiéc kw 7.5

2 |Téc d6 dong co dién ( ngc vg/pht 1450

3 | Ty sb b truyén dai thang (i) 2,2

4 |Téc do tréng bam khi thir nghiém may (didu chinh 4 cAp téc d6 bing puly chd dong) ;’;h"li %%%, oo

MAu méay di dugc ché tao, cai tién bd sung dua vao thir nghiém ¢ hinh 4, 5.

Hinh 4. Thir nghiém mau 2 may bim
nghién canh 14 vo cay tai xudng ché tao

3.3. Két qua khio nghiém may

* Két qua thtr nghiém do on dinh cua may
trong diéu kién khong tai, non tai tai bang 4

- O cip tdc do 725 vong/phut, d6 rung va 6n
clia may rat cao, lyc ving ly tdm 16n nén dé
lam n6i 1ong cac mdi ghép bu 16ng va pha nut
mbi han do d6 d& gay nguy hiém.

Hinh 5. May bam nghién canh la vo cy rirng
sau khi cai tién hoan thién

- O cac cdp toc do thip hon 660 va 580
vong/phut, may it rung On, qua trinh ct vat
liéu tdt, dut thanh doan, san phém sau bam
nghién dat yéu cau. O téc d6 660 vong/phiit,
qué trinh cit ém hon, vo cay va canh 14 bi cat
dut r6 nét hon, khong c6 hién tugng xé dut.

- O cap tdc do 520 vong/phit, may it rung 6n
nhung qua trinh cét vat liéu khong triét dé, vo
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cay da bi kho héo thuong chi xo nat va bi kéo
dut thanh dai, quén ket vao truc may.

Bing 5. Két qua chay thir khong tai va non tai

Nhu vay nén chon tdc do lam viée cua tréng
bam nghién (npn) tir 580 - 660 vong/phut

Ché‘dc} thir/toc do Chét’Iu’c_?'ng b’ém Do 6n D6 rung theo phwong Dénh gid so bo
trong dao np, thir canh 14 (dBA) ngang (mm)

Khong tai
580 vg/phut 27-27,5 1,5-2 Rung &n it
660 vg/phut 28 -29 2-25 Rung &n it
725 vg/phut 29 - 30 3-35 Rung, 6n cao
50 - 60% tai
520 vg/pht Khéng cét hét 30,5-32 15-25 Rung &n it
580 vg/phlit Cét hét 31-33 2-25 Rung 6n it
660 vg/phlt Cét hét 33-35 2,5-35 Rung 6n it
725 vg/phlit Cét hét 42 -45 55-7,0 D6 rung 6n cao

* Két qua khao nghi€ém véi cac loai vat li¢u canh 14, vo cady va mac do cap liéu khac nhau duoc

ghi trong bang 6.

Bing 6. Két qua khao nghiém véi cac loai va mirc do vat lidu ( np, = 660 vong phut)

Tt Loai vat lidu, %@B‘Z’)‘ Df’m’rtr']’)“-" Trang théi hoat déng ctia méay
Lép vo cay
3cm x 30cm 33-335 <2 Cét hét, ém, toc do on dinh

2 |4cm x 30cm 36-38 2-3,0 |Céathét, itrung on, tbc dd bién dong it

3 |5cm x 30cm 42-45 | 35-45 E:‘;g? t‘gitggtt;iéano ;:r’] gi’hiéu

4 |6em x 300m 46 - 49 5.0-55 gg%?a?nfﬁgst tao nhiéu xo' dai rung manh, va dap, téc
Canh la

1 |Puong kinh 2cm 32-35 2-2,5 | Céthét, em, téc do én dinh

2 |Puong kinh 3cm 36 - 38 2,5-3,5 |Cét hét, rung, téc d6 twong ddi 6n dinh

3 |Puong kinh 4cm 38 -43 4,0-55 |Vadap manh, rung, téc d6 bién dong nhiéu

4 | Pweéng kinh 5cm 48 - 55 6,0-7,5 |Rung va va dap rat manh, téc d6 gidm thap

Két qua cho théy, may lam viéc cé hiéu qua
véi vat liéu canh 14 cdy c6 duong kinh canh
<3cm; voi vat liéu 1a vo cay co do day va rong
16p cit <d4cm x 30cm.

* Két qua khao nghiém véi vat liéu c6 mirc do
kho khac nhau (canh 1a, v cay dé trong diéu
kién ty nhién sau khai thac 5, 10, 15, 20 ngay)
dugc ghi trong bang 7.
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Ddi v6i vat liéu canh 14 sau khai thac dé trong
didu kién tu nhién dén 10 ngay ty 18 cit dut
cua bd phan bam dat trén 85%, may lam viéc
on dinh. Dbi vai vat lidu sau khai thac trén 15
ngay ty 1¢ cit dut thap, do rung va 6n 16n, may
lam viéc khong 6n dinh. Két qua nay cho thay,
méy chi co thé bam nghién dat hidu qua cao
voi vat lidu canh 14, vo cdy dé trong diéu kién
ty nhién sau khai thac t5i da dén 10 ngay.
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Bang 7. Két qua khao nghiém bam nghién vat liéu c6 thoi gian
bao quan sau khai thac khac nhau

TT Loai vat liéu, téc do may Ty Ie(;:;t durt %QBOA? B?mrr'#)‘g Panh gia
Bam vé cay, ny, = 660 vg/phat
1 |Sau chat ha 5 ngay > 86 33-34,5 <2 Pat yéu cau
2 | Sau chat ha 10 ngay 80 -85 35-37 2-35 Chép nhan
3 |Sau chat ha 15 ngay 72 -78 38 - 40,5 3,5-4,5 Khéng dat
4 | Sau chat ha 20 ngay <70 40 - 43 45-55 Khéng dat
Bam canh la cay, n,, = 660 vong/phut
1 |Sau chat ha 5 ngay >95 33-35 2-3 Pat yéu cau
2 |Sau chat ha 10 ngay 90 - 94 35-37,5 25-4,0 Pat yéu cau
3 |Sau chat ha 15 ngay 80 - 88 38,5-41 45-55 Khéng dat
4 | Sau chat ha 20 ngay <80 41 - 44 5-6,5 Khéng dat

* Két qua khao nghiém xac dinh ning suat va chit luong bam nghién ctia may & bang 8.

Bang 8. Két qua khao nghiém xac dinh nang suat bam nghién va chat luong bam nghién
¢ 02 cap toc dd np, vi canh 14, vo cay sau khai thac 3, 5, 10 ngay

Tt Loai vat liéu D.vi Vo cay Canh 14
Téc dé tréng bam nghién ny,, = 580 vong/pht
1 |Sauchatha ngay | 3 ngay 5 ngay 10 ngay 3 ngay 5ngay | 10 ngay
2 | Thoi gian thu mau phat 3 3 3 3 3 3
3 |S6 lwong mau thu mau 3 3 3 3 3 3
Lan thiy 1 kg 40 35 24 58 50 35
Lan thir 2 kg 37 33 23 52 48 38
Lan thir 3 kg 37 31 18 54 46 32
N&ng suét TB Qpn kg/gio 760 660 433 1.093 960 700
tan/gi>| 0,76 0,66 0,43 1,09 0,96 0,70
5 |Tap chatlon T, % 10 11 8 8 10 14
6 [DPo mun du (%) 6 9 17 4 7 9
7 | Bién dong téc do dong co On dinh it R4t nhidu | Ondinh | On dinh it
8 | Cong suét dong co w 4200 4300 4600 4200 4500 4800
banh gia Pat Khéng dat | Khéng dat Pat Pat Pat
Téc dé trong bam nghién ny,, = 660 vong/phat
1 |Sau chat ha ngay | 3 ngay 5 ngay 10 ngay 3 ngay 5ngay | 10 ngay
2 | Thoi gian thu mau phat 3 3 3 3 3 3
3 |S6 lwong mau thu mau 3 3 3 3 3 3
Lan ther 1 kg 38 36 28 60 57 43
Lan thr 2 kg 40 37 25 58 53 40
Lan thtr 3 kg 42 35 23 55 50 34
N&ng suat TB Qun kg/gio | 800 720 507 1.153 1.067 780
tn/gio| 0,80 0,72 0,51 1,15 1,07 0,78
5 |Tap chatlén T % 9 8 6 8 10 14
6 [Do mun du % 3 6 14 4 7 9
7 |Bién dong téc d6 déng co On dinh it Nhiéu Ondinh | 6n Binh it
8 |Coéng suét dong co w 4600 4900 5200 4600 5000 5400
banh gia Pat Pat Khéng dat Pat Pat Pat
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Khi may lam viéc v6i tbc do np, = 580
vong/phit nang sudt va chat lugng san phim
dat thdp hon so voi ché do npn = 660
vong/phut, tuy nhién cong suit tiéu thu ciing
thip hon. Ning suit va chét luong san pham
dbi voi 2 ché do toe do déu dat yéu cau, trir vat
lidu 1a vd cdy sau khai thac chat ha 5 - 10
ngay. Két qua nay ciing cho thay, vat liéu cang
tuoi (thoi gian luu giit sau khai thac ngan)
ning suat, chat lwong sin pham bim nghién
cang cao, chi phi ning lwong bam nghién cang
thép Péi voi vat liéu 1a vo cdy nén sir dung
toc do Non = 660 vong/phit va can bam nghién
ngay, néu dé qua 5 ngdy sau khai thac ning
suat, chat luong khong dam bao, chi phi ning
lugng tang.

* Két qua xac dinh chi s6 tu vun déng: ddi véi
vat liéu bam la canh 1a cay H, =2,2m, L, = 3m;
Dbi véi vat liu bam 1a vo cay: Ho = 1,8m,
Lo=2,5m.

Két qua khao nghiém mdy vé6i cac ché do lam
viéc khac nhau vé& muc tai, cép tbc do va cac
loai vat liéu da cho thdy, mau may duoc ché
tao lam viéc 6n dinh, cac chi tiéu nang suit,
chat lwong san pham va ning luong tiéu thu
dat va vuot so vdi yéu cau.

* May hoat dong on dinh va chic chin, ning
sudt, chat luong san phém dat t6t nhat & ché do

tdc npn = 660 vong/phut, hé sb thoi gian 1am
viéc hi€u dung cao ht >0,85. Ngoai ra may con
¢6 kha ning di chuyén co dong nho hé thong
banh xe va tay kéo, rat thuan tién trong qua
trinh tac nghiép.

IV. KET LUAN

1. May bam nghién canh 14, vo ciy rimg trong
sau khai thac dugc thiét ké, ché tao c6 tinh
niang k¥ thuat pht hop véi diéu kién san xuat &
Vigt Nam. Viéc tich hop hai bd phan bam,
nghién trén ciing mot tryc trong lam viéc lién
hoan da thu gon duogc két cu, nang cao hiéu
qua lam viéc.

2. Két qua khiao nghiém cho thiy, may lam
viéc ¢ ndng suat, chat lugng cao, chi ph1 nang
luong thip, hoan toan dap Gmg yéu cau san
xudt compost, phan hiru co tir canh 14, vo cdy
rimg trong sau khai thac.

3. Két cdu may don gian thun tién trong sir
dung va hoan toan cé thé ché tao duoc & trong
nudc voi gia thanh thip.

V. KHUYEN NGHI

C6 thé nghién ctru thay thé dong co dién bang
dong co dbt trong hodc lién hop voi may kéo
banh hoi, d st dung may bam nghién canh 14,
thuc bi, vo cay lam phan hitu co, compost tai
hién truong khai thac ring trong.
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