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THIET KE VA CHE TAO MAY BAM ROM PHUC VU TRONG NAM

CAO VAN THI*, VO HONG NHUT*

Tom tit

day bam rom la dang mdy dwoc ding dé xir 1y phu phdam néng nghiép
Mnhu’: Rom ra, than ngo, co voi, than lac, than san, vé dira, v.v...

Cdc logi phu phcfm trén dwoc s dung lam phdn xanh, u lam thirc
an cho gia sic, gia cam, hodc lam nguyén liéu trong ndm, gid thé trong cay,
dém 16t chuong sinh hoc, v.v... Trong dé tai nay, ching t6i da dwa ra nhiéu
phwong an dé thiét ké, sau do chon dong co du cong sudt, chon loai vt lidu
lam khung, lam dao cdt (dam bao diéu kién bén, chiu dii lwc, khong gdy bién
dang) va chon cac chi tiét tiéu chuan dé thuce hién viéc thiét ké mdy. Ban vé ché
tao cdc chi tiét ciia mdy bam rom ciing dwoc trinh bay cu thé véi cac thong sé
kich thiede, cdc yéu cau ky thudt dé cé thé ché tao mdy bam rom hodan chinh.
Quid trinh thiét ké chiing téi can cik vao tinh hinh trang thiét bi thuc té & xuwong
Co Khi cua truong va diéu kién kinh phi hién co. May duoc ché tao phai dat
ndng sudt 50kg/h va phdi dam bdo cdc diéu kién an toan khi van hanh.

Tir khéa: rom ra, mdy bam rom, ndm bao nguw, ky thudt bam thdi, dao
bam.

Abstract

Straw chopping machine is one kind of agricultural waste handling
equipment such as straw, corn Stover, pennisetum purpurrerum (king grass),
peanut plant, cassava plant, coconut shells, etc. These agricultural waste is
used for being organic manure, brewed for cattle-feed or being substrates to
grow mushroom and plants, being biological padding, etc. In this research,
we have many design ways discussed. Then, full - power engine and material
for frame and cutter, which ensure for its stability, loading capacity and are
not deformed, have been chosen. Meanwhile, choosing detail's standard
for designing the machine have been implemented. A draw with the straw
chopping machine s detail is designed with full of technical specification and
requirement for manufacturing the machine. The machine is manufactured
based on equipment in Cuu Long Universitys machine factory and limited
finance. The machine are required with a capacity of 50 kg/h and being safty
during its operation.

Keywords: straw, straw chopping machine, abalone mushroom,
chopping technic, cutter.

* Thac si, Truong Pai hoc Curu Long

14| S6 16 (sé Xudn) nim 2019 & S6 17 nim 2020



TAP CHI KHOA HOC BAI HOC CUU LONG

1. Téng quan

1.1. Muc dich thiét ké va ché tao may
bam rom

Hién tugng d6t rom ra ngoai dong rudng
da va dang gay 6 nhiém mdi truong & nhiéu
noi va gay lang phi ngudn nguyén liéu thién
nhién hitu ich. Nguyén nhan chinh la do chi
phi thu gom thu cong rom ra cao nén ndong dan
lya chon bién phap ddt, nham giai phong dat
dai cho vu mua tiép theo. D& xtr Iy rom ra trén
ddng rudong sau mdi vu thu hoach mét cach
hop 1y, ching t6i thiét nghi ba con nong dan
nén ding may bam co rom dé bam nho hoic
nghién rom ra. Nguyén liéu thu dugc ding dé
trong nim nham tang thém thu nhap. Nhitng bi
rom muc sau khi thu hoach ndm, c6 thé dung
lam phén bon hitu co cung cap lai cho dong
rudng. Hoic sir dung ngudn phu pham rom ra
dé 1am thirc dn chin nudi trau, bo. Sau do st
dung ngudn phan chudng bon lai dong rudng.

Thoi gian qua c¢6 nhiéu ho gia dinh tai
Vinh Long va mét s6 tinh thanh st dung rom
bam nho dé lam gia thé trong ndm bao ngu.
Nhung da phan, ba con ding dao dé bam rom
thu cong (doan rom dai tir 3cm dén 8cm), khong
dat nang suét theo yéu cau, ton nhiéu nhan cong.

Xuét phat tir nhu cAu thuc té trén, chung
t6i da tién hanh ché tao may bam rom v&i ning
suét thiét ké 1a 50kg/gid. San phim rom sau
khi bam dugc str dung lam nguyén li¢u cho
trong nam, chin nudi gia stc, 1 1am phan bon,
V.V... va gbp phan bao vé madi truong.

1.2. Muc tiéu, cach tiép cin, phwong
phap nghién ciru va pham vi nghién ctru

- Muc tiéu 14 ché tao may badm rom dam
bao cac yéu cau k¥ thuat (an toan, chinh xéc,
dé van hanh, dé stra chita, v.v...), hiéu qua
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kinh té (ning suat bam dat 50kg/h, gia thanh
san suat phu hop diéu kién kinh phi,...), khong
doc hai, khong gy 6 nhiém mai trudng va phu
hop voi cong nghé san xuét trong nuée. May
6 két cau nho gon, dé di chuyén, d& thao lap
dé tién ich cho nguoi st dung.

- Chiing t6i d tién hanh khao sat, tham
quan cac may hi¢n c6 trén thi truong va trén
internet. Dya vao nhiing dic diém cua rom
ra, yéu cau kich thude can bam. Ké thira cac
nguyén 1y, 1y thuyét tinh toan cua may bam.
Dua vao diéu kién, co s& vat chét hién co cua
treong Pai hoc Curu Long.

- V& phuong phap, chung toi tham khao
va tong hop tai liéu tir cac ngudn khac nhau
¢6 lién quan dén may bam. Tinh toan, thiét ké
cac chi tiét hodc cum chi tiét theo nguyén li va
cac thong s6 co ban. Lua chon mé hinh thiét
ké va so d6 dong hoc. M6 phong va danh gia
thiét bi trén may tinh.

- Pham vi nghién cuu, thiét ké va ché tao
may bam rom dat ning suat 50kg/h, doan rom
duoc bam dai tir 3cm dén 8cm.

2. Phan tich va lwa chon phwong an
thiét ké

2.1. Phan tich d6i twong nghién ctru

- Rom la céc than cay kho cua cay ngii
cbc, sau khi di thu hoach cac hat. Rom c¢6
thé 1a phan trén ctia than cac loai cay lua (laa
nudc, lua mi, lua mach) da gat va dap hét hat,
hodc la cac loai co, cay ho dau hay cay than
thao khac da dwoc cit, sy kho (phoi ning)
va duoc luu trix dé s dung lam phan xanh,
lam thirc an cho gia stc, dong vat nuoi. Cling
thuong goi chung la rom ra, tuy nhi€n nén
phan biét ra 1a gbc cay lta con lai sau khi gat
va cat phan than, va khac véi co kho.
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- Cach xtr Iy rom ra dé trong ndm bao ngu
(ndm s0): Luong rom ra dé  tdi thiéu 1a 300
kg méi 1én nhiét. Khi 4 1am w6t rom ra bang
nudce voi voi ty 1€ 4,0 kg vo1 toi1 hoa tan trong
1000 lit nude. Pdng G c6 ké 16t cach mat dat
20 cm, c6 coc thong khi ¢ gitra, xung quanh
quay nilon, dé ho phia trén, c6 mai che cao
trén néc dé tranh mua. Pao 1an 1: Sau khi xép
dbng 0 3 ngay, kiém tra nhiét d6 dong 1 tir 65-
70°C 1a duoc. Giil toi rom, chinh d6 am, ding
tay vat chit rom, néu thiy chi co nuéc chay

nho giot nhu truyén huyét thanh 1a vira. Néu
vat khong thdy nudc ri ra tire 1a rom bj kho,
pha nuéc voi theo ti 1¢ nhu ban dau rdi tudi
lai vao déng 1. Pao 1an 2: Bam rom, sau khi
dao 1an 1, & lai 3 ngay roi tién hanh bam rom
dai 3-8 cm. Chinh d6 4m that chuan, vat rom
néu thdy u6t van tay 1a duoc. Néu kho thi bo
sung thém nudc bang cach phun swong. Néu
rom udt qua thi tai rom dé hong gi6 cho bay
b6t hoi nude. Pao, xép rom vao dong u, dao
tir trén xudng dudi, trong ra ngoai cho déu.

Hinh 1. Nim bao ngu trong trén bich rom ra.

2.2. Phwong an thiét ké may bim rom

Trén co s& phan tich nguyén ly bdm thai, tham khdo cac loai may bam thai hién co trén
thi truong, chung toi da dua ra phuong an thiét ké may bam rom.
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Huéng rom vao

\ 1. bong co

2. BO truyén dai

8. Dao hai
luGi cat
doi xung

9. Canh
quat théi
rom bam
ra ngoai

Hinh 2. So d6 nguyén ly ciia phuong 4n thiét ké.

Nguyén Iy hoat dong:

Khi déng co 1 1am viéc truyén dong cho
b6 truyén dai 2 1am cho truc chinh 3 quay, dao
cét 8 quay thong qua truc chinh dan déng. Rom
nguyén liéu dugc dua vao tur ctra nap liéu 7,
rom duogc chém béi hai ludi cit ctua dao 8. Sau
khi rom dugc bam s€ dua ra ngoai ¢ cirara licu
5 nho vao luc quay cia canh quat 9.
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3. Ché tao may bim rom
3.1. Dao bam

Vit liéu 1am dao cét phai c6 do cliing cao,
chju va dap tot nén chon loai thép A8. Véi cac
may bdm noi chung va dong may bam thai da
ning thuong st dung dao phang. Dao bam thiét
ké cho may dugc thé hién nhu hinh 3.
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Hinh 3. Dao bam.

dong duoc hi€u qua cling nhu ting do cling

3.2. Két cu truc chinh

Truc bam ldp dao cat 1a chi tiét rat quan
trong cua co cau. Truc bam chiu xoan chu yéu
trong qua trinh 1am viéc. Bé dam bao truc hoat

virng, do chiu tai nén chung téi chon dudong

kinh cua tryc 13 @ 40, dé d& trong viéc chon 6

lan, gia cOng ché tao.
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Hinh 4. Thong s6 hinh hoc ciia truc bim.

3.3. B§ truyén dai

Bing 1. Céc thong sé bé truyén dai

Gia tri

Banh dai nhé Banh dai lom
Duong kinh banh dai d,= 80 mm d, = 160 mm
Duong kinh ngoai banh dai d, =91,4 mm d, =171,4 mm
Chiéu rong banh dai B =359,5 mm
S6 dai 2 dai
Chiéu dai dai 950 mm
Khoang céch truc 283,7 mm
Gobc 6m 172,5°
Luc tac dung 1én truc 375N
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3.4. Khung may chinh xéac vé vi tri tvong quan. Chiing toi str
dung thép V5 (V50*50) dé ché tao than may,
; . thép V c6 céac thong s6 sau: vat liéu thép CT3,
cac chi tiét khac. Po d’c'), khung mé?/ candatdd i3, rong a = 50 mm, bé day B = 4mm. Céc
ctng ving cao d€ chong lai su bién dang gay  thanh thép V duoc han lai v6i nhau dé hinh
ra boi tai trong tinh va tai trong dong. Cac bé  thanh khung may bang phuong phap han hd

Khung may chinh 14 bo phan dé ga lap

mat lap ghép véi cac bd phan khac can c6 46 quang.

Hinh 5. Hinh dang cia khung may.

3.5. Céc chi tiét khéc ciia mdy bim rom R
- Cum thung bam: 4 A
Chon vt lidu ché tao 1a thép tam CT3 — / S

c6 do day 2 mm.

Hinh 6. Hinh dang ctia cum thung bam.
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- Cum canh quat:

Cum canh quat gém 4 canh dugce ché tao tir thép CT3, dat ddi xung.

Hinh 7. Hinh dang cum canh quat.

Sau khi tinh toan va chon céc chi tiét, chung toi di tién hanh mé hinh hoa may bam rom
trén phan mém Inventor 2018 nhu hinh 8.

Hinh 8. M6 hinh 3D may bam rom.

Sau khi gia cong cac chi tiét, chiing t6i tién hanh lap rap va dugc may bam rom nhur hinh 9.
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Hinh 9. May bim rom di dwoc ché tao.

4. Khao nghiém hoat dong ciia may

Dé tinh ning suit ctia may, chiing t6i thuc hién cho may bam rom trong vong 5 phut, sau
d6 can khdi lugng rom bam dugc.

Hinh 10. Rom duwgc bam.
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Trong céc 1an khao nghiém, ning suit
bam thap nhat 1a 75,6 kg/h, cao nhat 14 109,8
kg/h. Ning suét thay d6i 1a do toc do dua rom
vao phéu cap liéu. Két qua khao nghiém cho
thiy may dat ning suit bam so v&i yéu cau 50

kg/h, kich thudc rom bam cling phu hop véi

yéu ciu cua viéc trong nadm. Tuy nhién, kich
thue rom bam khong dong déu. May hoat
dong ém, quat thoat liéu lam viéc tot.

Dua vao két qua khao nghiém, chiing toi
dua ra thong sd k¥ thuat ciia may bam rom
nhu trong bang 2.

Bing 2 Théng so ky thudt ciia mdy bim rom.

bong co dién 2.2 kW, 2900 (vong/pht)
Hé thong khoi dong Khoi dong bang dién
Téc d6 truc bam 16n nhét (vong/phut) 1450
Kich thudc rom bam (mm) 10+ 70
Ning suét (kg/h) 75+ 109
K1Ach thude may 700 x 1200
(rong x cao) (mm)
Trong lugng may (Kg) 79

. A Bam rom, c¢o voi, than
Churc ndng va cong dung n

ngo, v.v...

5. Két luan

Sau hon chin thang thuc hién, v&i su hd
tro ciia phén mém Autodesk Inventor 2018,
chtng toi da thiét ké thanh cong may bam
rom. Dé tién t6i ché tao thuc té, chung toi da
xuét cac ban v& ché tao cho cac chi tiét cta
may, ban vé le'ip cling dugc thyuc hién. Céc chi
tiét tiéu chuan nhu banh dai, day dai, 6 bi, dao
bam, thép V ciing dugc khao sat va lya chon.

Qua qua trinh ché tao, ching t6i nhan
thdy thiét ké ban dau ctia may la twong d6i phu
hop. May bam rom dat nhitng muc tiéu ban
dau: tu cudn rom, nang suét dat chi tiéu dé ra,
cong suat dong co dap Gmg yéu cau. Song van
con mot sd mat han ché can cai thién nhu: kich

thuéc rom bam khong dong déu, chua thiét ké
lép dat mach diéu chinh tdc do cua dong co.

M4y bam rom nay can thém thoi gian
dé kiém nghiém hoat dong cua may nhu: do
on dinh, su qua tai, cong sut toi da. Tiép tuc
khao nghiém v&i nhiéu loai phu phim nong
nghiép khac nhau (d¢ ctig khac nhau) dé xac
dinh chinh x4c ning suit bam ciling nhu tinh
da nang cua nd.

Pé tang tinh hiéu qua str dung cia may,
ching t6i s& tiép tuc nghién ciru 1ap thém bo
phan cép liéu ty dong dé tao doan rom bam
ddng déu. Lap mach diéu chinh toc d6 cua
dong co.
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