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THONG TIN KET QUA NGHIEN CUU
1. Théng tin chung

- Tén dé tai: Thiét ké ché tao thiét bi thi nghi€ém phuc vy nghién ciru may bam mot s6 loai
than cay néng nghiép.

- Mai sb: DPH2018-TN01-02
- Chu nhiém dé tai: Vi Van Pam
- Tb chirc chu tri: Khéi co quan Pai hoc Thai Nguyén
- Thoi gian thyc hién: Thang 1/2018 — 12/2019
2. Muc tiéu

Thiét ké, ché tao mot hé thong thiét bi thi nghiém may bam c6 kha niang diéu chinh céac
thong s6 dau vao, c6 day du vi tri dé 1ap thiét bi do cac thong sd lam viéc, phuc vu cac nghién ctru
thuc nghiém vé may bam thai mot sb than ciy nong nghiép.

3. Tinh méi va sang tao

Thiét ké va ché tao thir nghiém hé thdng thiét bi thi nghiém phuc vu nghién ctru khoa hoc
vé may bam thai cay nong nghiép khic phuc dugc cac nhuoce diém ciia cac mau may hién co;

4. Két qua nghién ciru

- Thiét ké dugc hé thong thiét bi thi nghiém phuc vu nghién ctru khoa hoc vé may bam thai
cdy nong nghiép, don gian, d& ché tao;

- Két qua dé tai da dugc cong bd trén 02 bai bao: 01 bai Scopus va 01 bai bio quic gia
trong danh muc dwgc Hoi dong chirc danh Giao sur Nha nudc cong nhan.

- Xéc dinh duoc viing t6i uu ctia mot s6 thong sb két cau cho phép giam thiéu luc cit va tiéu
hao nang luong khi bam;

- Viét Goi phﬁn mém tinh toan, v& va xudt dir liéu diém cua bién dang luoi cit ctia dao bam
cho cac may co kich ¢& khac nhau.

- 02 chuyén dé trong ludn an tién si ciia chi nhiém dé tai.
5. San phim
5.1. San pham khoa hoc:

- 02 bai bao khoa hoc: 01 bai Scopus va 01 bai bao qubc gia trong danh muc dugc Hoi
ddng chirc danh Gigo su Nha nude cong nhan:

1) Bai bao Scopus: Vii Van Dam, Nguyén Hitu Cong, Nguyén Qudc Tuin, Ngb Qudc Huy
va Nguyén Thanh Toan (2019), “Parameter optimization of cutting force in corn stalk chopping”,

International Journal of Mechanical and Production Engineering Research and Development,
Vol. 9, Issue 3, pp 656-663.

2) Bai bao qudc gia: Ngé Qudc Huy, Nguyén Thanh Toan va Vil Van Pam (2019), “Thiét
ké, ché tao thiét bi thi nghiém va thuc nghiém cét bam phu phdm cay nong nghiép 7, Tap chi Khoa
hoc va Cong nghé Pai hoc Thai Nguyén, 200(7), tr.163 — 168.

5.2. San pham ddo tao:

02 chuyén dé trong ludn 4n tién si ctia chii nhiém dé tai:

1) Chuyén dé sb 1: Phdn tich, tong hop vé co gidi héa san xudt ngé va mdy bam thdi cdy
néng nghiép, Bién ban hop danh gia chuyén dé tién si ngay 21 thang 5 nam 2018.



2) Chuyén dé sb 2: Poi twong, phirong phdp nghién ciru mét so thong so anh hwong dén
tiéu thu nang lwong riéng, Bién ban hop danh gia chuyén dé tién si ngay 21 thang 7 nam 2018.

5.3. San pham iing dung:
1) Thiét bi thi nghiém phuc vu nghién ctru khoa hoc vé may bam thai cay nong nghiép;

2) Md hinh vat 1y thuc cia may bam phuc vu cong tac nghién ciru co két ciu hoan toan
gidng cac may bam thwong mai loai nho ding cho ho gia dinh;

3) Gobi phan mém tinh toan, v€ va xuat dir liéu di€m cia bién dang ludi cat ciia dao bam cho
cac may co6 kich co khac nhau.

6. Chuyén giao cong nghé

- Pa tu van, chuyén giao cong nghé cho Cong ty ¢6 phin XD&TM Nam Hai ché tao va thir
nghiém chay thir dam bao chét luong tot.
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INFORMATION ON RESEARCH RESULTS
1. General information

- Project Title: Design and manufacture experimental system for agricultural chopping
device.

- Code number: PH2018-TN01-02
- Coordinator: Vu Van Dam
- Implementing Institution: TNU - Thai Nguyen University of Technology
- Duration: from 01/2018 to 12/2019
2. Objectives

Design and manufacture an experimental system which has ability to control input factors
and locate devices measuring working parameters. The system is able to serve experimental studies
in the field agricultural chopping machines.

3. Creatives and innovativeness

Design and manufacture an experimental system for agricultural chooping reseach in order
to improve disadvantages of current chooping machines.

4, Research results

- Designed and manufactured a simple, easy-to-poduce experimental system which satisfy
requirements of studies on agricultrural chopping;

- Determine optimal area of major structure parameters to reduce cutting force and
chopping energy;

- Propose similarity model of cutting blade for different sizes of machines.
- Publish 02 papers, including 01 Scopus indexed and 01 national paper;
- 02 major reports for PhD study of the co-ordinator
5. Products
5.1. Scientific publications
- 02 scientific papers, including one in scopus indexed journal, as following:

1) Scopus paper: Vu Van Dam, Nguyen Huu Cong, Nguyen Quoc Tuan, Ngo Quoc Huy and
Nguyen Thanh Toan (2019), “Parameter optimization of cutting force in corn stalk chopping”,
International Journal of Mechanical and Production Engineering Research and Development,
Vol. 9, Issue 3, pp 656-663.

2) National paper: Ngo Quoc Huy, Nguyen Thanh Toan, Vu Van Dam (2019), “Design And
Realize Experimental Device for Agricultural Stalk Chopping”, TNU Journal of Science and
Technology, Volume 200, Issue 07, pp. 163 — 168.

5.2. Training products

02 major reports for PhD study of the co-ordinator as below.



vii

1) Report 1: Analyse and review the state of the art of the mechanization in corn production
and agricultural stalk choppers, Document of the PhD report assesment at 21 May 2018.

2) Report 2: Objects and research methods to study the effect of major parameters on energy
comsumpsion”, Document of the PhD report assesment at 21 July.

5.3. Applied products
1) One experimental system using in the PhD laboratory of TNU;

2) A physical model having the same construction as small practical chopping machines for
household users.

3) A software package to calculate, draw and export data of the profile of the cutting edge
for different size of chopping machines.

6. Technology transfering

The design and producing of the device have been transferred to Nam Hai Construction and
Trading Joint Stock Company for producing and testing, providing good results.



MO PAU

1. Tinh cép thiét

Cit bam 1a mot cong doan quan trong ban ddu nham ché bién phy pham cay noéng nghiép
thanh céc nguyén nhién liéu hitu ich. Chang han, phu phdm dugc bim thanh cic doan dai 6,4 mm
cho hoa khi, dai 1 mm cho chuyén dbi hoa hoc, 2-10 mm dé u men thic an gia suc, 5-6 mm cho
ché bién vién sinh khéi. Cac may bam cat thuong dya trén hai nguyén 1y cat chinh 1a dang cét
kéo va dang dao quay. Hiéu qua ciia qua trinh cét thuong duoc danh gia thong qua trj s luc cat
va ning luong tiéu hao trén mot don vi khéi luong cay nguyén liéu. Dé giai quyét bai toan tiét
kiém nang lugng, viéc thiét ké cac thong sb cat hop ly nham gidm luc cat 1a gidi phap hiéu qua
nhit. Pa c6 kha nhiu cong trinh trong nudc nghién ctru thiét ké va ché tao may bam phy pham
ciy nong nghiép, tuy nhién nhitng mau may nay chua quan tim nhiéu dén bai toan tiét kiém ning
lugng — mot trong nhitng van dé néng bong hién nay. Bai toan tiét kiém niang luong trong biam
cit phu pham nong nghiép da duoc nhidu nghién ctru trén thé gidi quan tim. Tuy vy, cac tic gia
moi quan tdm hai thong s twong quan 13 goc ga dao va gbc bam than cdy trong cic nghién ctru
thuc nghiém tim luc cit nho nhat. Cac thiét bi nghién ctru thudong khong cung két ciu véi may
cit bam thuong mai, chéng han thiét bj c6 dao chuyén dong tinh tién, con lic va dap hodc may co
dia quay nam. Hién ciing chua tim thiy nghién ctru nao thuc hién danh gia anh huong dong thoi
clia van tdc cit va ca ba goc twong quan giita bé phu pham voi dao cit. Nghién ciru ndy duoc
thuc hién nham: 1) thiét ké, ché tao mot may bam thi nghiém c6 két cdu hoan toan tuong tu cac
may bam cat thuong mai trén thi trudng, thuén tién cho viéc 4p dung két qua thi nghiém vao thuc
tién; 2) c¢6 thé diéu khién ca bbn thong sd vao, gdm van tdc cit va ba goc twong quan giita than
cay phu phdm ndng nghiép véi dao cit; 3) thu thap chinh xac 3 théng sé quan trong cua bai toan
tiét kiém ning luong: luc cit, mé men xo4n truc mang dao va ning luong riéng tiéu hao.

Thuc té cho thay, cho dén nay, cac may ché bién nong 1am san trong nudc hau nhu dugc
san xuét bang cach sao chép cic miu may nudc ngoai. Sy tham gia ctia cac nha khoa hoc vao qua
trinh nghién clru, phat trién cac may moéc thiét bi phuc vu nong nghi€p hién con han ché. Mot
trong nhitng nguyén nhan chu yéu la thiéu cong cu dé trién khai nghién ctru va thyc nghiém. Cu
thé 1a: Viéc tién hanh khéo sat, danh gia trén cac may thuc rat kho khan khi trién khai lap dat cac
thiét bi do. Nhiéu may c6 cong suit 16n va do d6 ning luong tiéu thu 16n din dén tén kém khi
trién khai thi nghiém. Dac biét, viéc thay ddi cac thong sb dau vao, chéng han goc nghiéng, loai
dao, hudng cit, huéng cip phdi... trén mot may bam thai thyuc té theo yéu cau cua quy hoach thuc
nghiém ciing rat kho khan, thim chi khong kha thi va rat ton kém. Thiét ké ché tao may thi
nghiém co6 kich cd nho, phu hgp quy mo phong thi nghiém lai gap phai kho khan 1a kich thudce
két céu ciia cac bo phan may khong ty 1& tuyén tinh voi kich thude may thyc.

2. Muc tiéu nghién ctru

- Thiét ké, ché tao mot hé théng thiét bi thi nghiém may bam cé kha nang diéu chinh cac
thong sb dau vao, co ddy du vi tri dé 1ap thiét bi do cac thong sb lam viée, phuc vu cic nghién
ctru thuc nghiém vé& may bam thai mot sb than ciy nong nghiép;

- Xay dung moé hinh vét Iy phuc vu cong tic nghién ctru thiét ké, ché tao ra cac may bam
ché bién phu pham nong nghiép néng nghiép c6 kha ning giam thiéu chi phi ning luong va gia
thanh ré dap tng nhu ciu cua ba con ndéng dan va doanh nghiép;

- Goi phﬁn mém tinh toan, v& va xuit dir liéu diém cta bién dang ludi cit cta dao bam
cho cac may co6 kich c¢& khac nhau.



3. Phwong phap nghién ciru
Dé tai duoc thuc hién sir dung cac phuong phap nghién ciru sau:

- Phan tich co hoc hé théng co khi;

- Cac phuong phap thiét ké co khi;

- Cac phuong phap do kiém;

- Ché tao, lép rap, thtr nghi€m, hiéu chinh.
4. Pham vi nghién ciru

Nghién ctru thyc hién trong pham vi bam thai mot sd phu phém ndng nghi¢p. Pham vi
khao sat dugc gidi han trong mot sb loai cay ndng nghiép dién hinh, thong dung tai Viét Nam.
Nghién ctru duge thyc hién trong phong thi nghiém va thir nghiém chuyén giao cho co s& san
XUAt.

5. Mot s6 két qua chinh

- Thiét ké va ché tao hoan chinh hé thong thiét bi thi nghiém may bam c6 kha ning diéu
chinh céc thong sb dau vao, co day du vi tri dé lap thiét bi do cac thong sb 1am viéc, phuc vu cic
nghién ciru thyc nghiém vé may bam thai mot sé than ciy nong nghiép;

- Cong bd 02 bai bao khoa hoc: 01 bai Scopus va 01 bai bao qudc gia trong danh muc
duoc Hoi déng chtc danh Gido su Nha nudc cong nhén:

1) Bai bao Scopus: Vii Vin Pam, Nguyén Hitu Coéng, Nguyén Qudc Tuin, Ngo Qudc
Huy va Nguyén Thanh Toan, Parameter optimization of cutting force in corn stalk chopping,
International Journal of Mechanical and Production Engineering Research and Development,
Vol. 9, Issue 3, pp 656-663, 2019.

2) Bai bao qudc gia: Ngd Qudc Huy, Nguyén Thanh Toan va Vii Van Pam, Thiét ké, ché
tao thiét bi thi nghiém va thuc nghiém cat bam phu phcfm cay nong nghiép, Tap chi Khoa hoc va
Cong nghé Pai hoc Thai Nguyén, Tap 200, s6 07, Trang 163 — 168, 2019.

-Viét g6i phan mém tinh toan, v& va xuét dir liéu diém cua bién dang ludi cit cia dao
bam cho cac may co kich cd khac nhau.
6. Danh gia mirc d§ hoan thanh so véi dang ky

a) Thiét ké va ché tao hoan chinh hé thong thiét bi thi nghiém may bam phuc vu nghién
ctru khoa hoc vé& may bam thai cdy nong nghiép. Hoan thanh khéi lugng dang ky;

b) Cong bd 02 bai bao: 01 bai Scopus va 01 bai bao qudc gia trong danh muc duge Hoi
ddng chirc danh Gido su Nha nudc cong nhan. Hoan thanh khdi lwong ding ky;

¢) 02 chuyén dé trong luan 4n tién si ctia chi nhiém dé tai. Hoan thanh vuot mirc muc
tiéu dang ky;

d) Goi phdn mém tinh toan, v& va xuét dit liéu diém cua bién dang ludi cit cua dao bam
cho cac may c6 kich c¢& khac nhau. Hoan thanh khéi luvong dang ky.

7. Panh gia gia tri khoa hoc va thye tién cia két qua

a) Gia tri khoa hoc: Tao ra mot md hinh vat 1y phuc vu cong tic nghién ctru ché tao ra cac
méy bam ché bién phu phim néng;

b) Gia tri thyc tién: C6 thé trién khai, nhan rong, chuyén giao dé san xuat.
8. Panh gia hi¢u qua dé tai

a) Poi véi linh vyc gidao duc va dao tao: Tao ra duwoc hudng nghién ctu chuyén sau vé
thiét ké, ché tao may bam.



b) Dbi véi phat trién kinh té - xd hoi: Tao ra mot mo hinh vat 1y phuc vu cong tac nghién
ctru ché tao ra cic may may ché bién san xuit néng nghiép co tinh ning va gia thanh ré dap tng
nhu cau ciia ba con ndng dan va doanh nghiép

¢) Péi voi t6 chire chu tri va cac co s¢ tng dung két qua nghién ctiru: Co thé tao ra san
pham thwong mai cung cép cho cac nhém nghién ctru vé may néng nghiép.

9. Céu triic bao cio

Noi dung béo cao dé tai bao gdm céc ndi dung chinh nhu sau:

Churong 1 trinh bay mét cach tom tat nguyén tic thiét ké hé thong thi nghiém nghién ctru
may bam mot s loai than cdy nong nghiép.

Trong Chuwong 2, thiét ké, ché tao hé thong thi nghiém nghién ctru may bam mét sb loai
than cay nong nghiép.

Chirong 3 trinh bay cach thirc thuc nghiém, van hanh va két qua thi nghiém.
Céc két luan va dé xuat huong nghién ciru tiép theo dugc trinh bay trong Churong 4.

CHUONG 1. NGUYEN TAC THIET KE HE THONG THi NGHIEM PHUC VU
NGHIEN CUU MAY BAM MQT SO LOAI THAN CAY NONG NGHIEP
1.1. Co s6 1y thuyét bam thai cdy nguyén liéu
1.1.1. Nguyén ly bam thdi cdy nguyén liéu
Chuyén dong tuong dbi dugc tao theo phuong P vudng goc voi canh d6 hodc dong thoi
theo hai hudng vudng goc voi nhau: Vira theo hudng P vira theo hudng vudng goc vai P. nghia la
theo hudng chéo tong hop

Q
2
P N P
Hinh 1.1. So' d6 tao chuyén dong cit

1.1.2. Chuyén déng twong doi giia dao va cdy nguyén liéu
Khi bam thai ¢6 truot, ludi dao truot theo phuwong P véi dién tich F s& c6 bé rong bp nhod
hon bé rong by, khi thai khong trugt (Hinh 1.2), theo quan hé sau:
EF AA

b=——=ph.—2=ph. t
T AR, AR R (1.1)

Hinh 1.2. Cdc hanh trinh chuyén déng twong doi cia dao



Hinh 1.3. Vén téc va cdc thanh phan van toc tai diém tiép xiic dao-cdy nguyén liéu
Ty ) gitra tri sb van téc Vi va V, goi la hé sb truot &:

g:\%:tg(r) (1.2)

n
Goc 1 dugc goi la goc truot.
1.2. Céc két cAu may bim

1.2.1. Mdy béam thdi dang trong

Phoi lieu dau vao

Hinh 1.4. Nguyén Iy cdu tao va mdy bam thdi xo sgi dao dang trong

Uu diém: D@ thay doi chiéu dai doan cit. tranh hién tugng nguyén liéu theo vao khe ho

truge khi cét.

Nhuge diém: Khe ho nho (0,5 + 1 mm), vén tdc quay 16n (30 + 35 m/s), nén doi hoi viée

ché tao can d6 chinh xac cao.

1.2.2. May bdm thdi dang dia

5 6 |
/— )
4 3 || T T T
TN C—
2 = = o= 7 =
s —
=M = = =
[‘I = =
= = \_” _ _
1 !
N

Hinh 1.5. Nguyén Iy cdu tao mdy bam théi dao dang dia



1.2.3. Mdy béam thdi kiéu ring dao

BE& phin cit thai loai 1 dao

B& phan cit thii loai 2 dao

Hinh 1.6. Cdu tao nguyén Iy bo phdn bam thdi logi rang- dao va loai hai dao

1.2.4. Mday bam thdi so s¢i
Dao ké

Hinh 1.7. So' d6 cdu tao va mdy bam thai xo, sgi vo dira
1.3. Mt s6 hé thong thi nghiém nghién ciru may bim mdt s6 loai than ciy néng nghiép
Igathinathane va cong su phat hién ra ring, goc g dao khi cit c6 anh hudéng manh dén

tiéu hao ning luong khi cit.

Stalk axis perpendicular Stalk axis parallel Stalk axis 45° inclined
Hinh 1.8. Thi nghiém dnh hwong cia géc cat dén nang lwong riéng

Trong nghién ctru ndy, Goc ga dao 90 do doi hoi tiéu tén lyc cét nhiéu nhat.

1.46

14 F Hinternodes (IN)
o Binternode-Node Ratio (INR)
s 121 ONodes (NO)
n 1.00
= 10t —
g
2 os
o 0.56
(%] L.
& 06
o 0.39
g o4t}
@ 0.15

0zr 0.06 |—|

0.0 - — : ‘ - -

IN-90° IN-45° IN-0° NO-90° NO-0° INR-90° INR-0®

Component and cutting angle

Hinh 1.9. So sdnh ning luong riéng cho tirng gid tri géc cdt



Mot xu hudng thiét ké dao bam mé phong cac két cdu cua tu nhién. Noi bat 1a thiét ké
dao bam than cay ngd cua Tian va cong sy dua trén nguyén tic mo phong ludi cit ciia con xén
toc.

Ficure 1: Typical specimen of B. horsfieldi. (a) Ordinary blade (b) Bionic blade
Hinh 1.10. Ludi xén ciia con xén toc va ket qua cat thir than cdy ngé bang lwdi cat bat chwdc

Thi nghiém ctia M. Azadbakht cong bd nam 2014 sir dung thiét bi tao ning lwong dang con lic

Ground

Hinh 1.11. Thi nghiém danh gid ndng lwong tiéu hao khi cdt bam than cdy ngé
1.4. Két luin chwong
- Pi thuc hién nghién ciru tong quan vé co s& 1y thuyét bam thai;

- May trén thi truong thuong cong suat 1on; Kho thay ddi cac thong sé dau vao; Viéc gan cac
thiét bi do rat kho khan

Phuong 4n lya chon 1a: bd sung thiét bi do 1én may thwong mai loai nhé phu hop véi quy md
phong thi nghi€ém; bam dugc cac loai cay nguyén liéu khac nhau.

Muc tiéu dé tai la: Thiét ké, ché tao mot thiét bi thi nghiém phuc vu cac nghién ciru thyc nghiém
v€ may bam thai

Thiét bi TN dap tmg cic yéu cau sau:

C6 thé diéu khién cac thong b dau vao;

C6 kha nang lap dat cac thiét bi do dé thu thap cac thong s can thiét.

CHUONG 2. THIET KE, CHE TAO HE THONG THi NGHIEM NGHIEN CUU MAY
BAM MOQT SO LOAI THAN CAY NONG NGHIEP

2.1. Céc yéu cau thiét ké, ché tao hé thong thi nghiém

Thong so dau vao Théng s6 diu ra

- Gécgdadaoa

A T e - Lyc cat
- Géc cdp phoi B E> i nghiém cat bam E> - M6 men cit
- Goéccat ¢

. : - Nang lugng tiéu hao
- Toc do cat

Hinh 2.1. So db thi nghiém



2.2. Thiét ké két cau

Hinh 2.2. So' d6 nguyén 1y truyén déng thiét bi bam cat
So d6 két cau trén Hinh 2.2 duoc phat trién thanh dang 3D nhu hinh 2.3

Hinh 2.3. M6 hinh 3D minh hoa cdc théng sé géc dé ciia dao va phéi trong qud trinh cdt

2.3. Lwa chon céc thiét bi do

Kistler 9712A50 Cam bién mé men RTT-200 NI USB-6008
Hinh 2.4. Thiét bi do
So dd minh hoa qua trinh két ni thu thap dit liéu thi nghiém dugc trinh bay trén Hinh 2.5

Hinh 2.5. So @6 minh hoa két néi thiét bi thu thdp dit liéu thi nghiém



2.4. Ché tao, lip rap két ciu co khi

(a)
Hinh 2.6. Anh chup két cau ga dao va tam ké ciia thiét bi

2.5. Kiém chuin thiét bi do

Kiém chuan thiét bi do nham kiém tra va khang dinh cong thirc quan hé giita dién ap tin
hiéu thu duoc tir cam bién véi gia tri dai luong thyc.
2.5.1. Kiém chudn cam bién mé men

Bang 2.1. Thong ké cdc gid tri thi nghiém

Weight Force ol
Ka | W

o 0 0.05704
2 19.62 0.09629
4 39.24 0.13304
=] 53.86 0.17059
=) 75.438 0.20974
12 117.72 0.25796
16 156.96 0.34548

20 196.2 0. 41297
25 24525 0.43734
30 2043 0.56172
35 343.35 0.65607

Tién hanh hdi quy bic nhét dé xac dinh cac hé sb cua phuong trinh bic nhat quy d6i gia
tri di€n ap thu dugc tir cdm bién do md men va gia tri cua luc tac dung dudi dang sau:

F=aU+b

Trong d6: U 14 tri s6 dién ap thu dugc tir cam bién, a va b cac hé s6 hoi quy.

Cong thirc quy d6i thu dugc co dang:

Luc (N) =-37.87157 + 580.39255*Di¢n ap (V) (2.1)

2.5.2. So sdnh luc do bang hai cim bién

250

—— FS
- TS .
200 4 K]

65
t(s)

Hinh 2.7. So sanh luc do bang hai cam bién



2.6. Két luan chuong

Chuong nay da trinh bay cac nguyén tic thiét ké, phuong an két ciu duogc lua chon va két
qua ché tao, van hanh va do kiém. May thi nghiém dugc hién thyc hoa béng cach chinh sira va b
sung két cdu ciia m6t mdu may bam cét thuong mai loai nho,. May thi nghiém d3 dwoc van hanh
thir, cho phép tiry bién cac thong sé sau: toc ¢ quay tir 5 dén 2000 vong/phit, goc ga dao va goc
cap phoi thay d6i tir 0 dén 80 d6. Cac gia tri nay déu c6 thé dicu chinh vo cap, dap tng yéu cau
tiy dat cic gia tri bién thi nghiém. Cac cam bién do da duoc kiém chuan va xac dinh hé sé quy
d6i thyc. Nhu vay, thiét bi da sin sang dap Ung cac yéu cau trién khai thi nghiém nghién ciru.
Chuong tiép theo s& trinh bay mot s6 két qua nghién ciru thyc nghiém nham khang dinh kha ning
trién khai thi nghiém, thu thap va phan tich két qua thu duoc tir may thi nghiém da ché tao.

CHUONG 3. THU'C NGHIEM, VAN HANH VA KET QUA THi NGHIEM
3.1. Nguyén tic van hanh thi nghiém

3.1.1. Thiét Igp cdc théng sé dau vao

AY

Cutting motion

y
v

Hinh 3.1. Cdc théng sé goc do cho thiét bi thi nghiém dé xudt
3.1.2. Cic ké hoach thi nghiém
1) Thyc nghiém khao sat;
2) Thyc nghiém t6i wu hoa, ham muc tiéu 1a lyc cit..
Thye nghiém khio sat Vi ba bién dau vao, bao gom: a, f va 8.
Thue nghiém t8i wu héa: ham muc tiéu 1a lyc cit.
3.2. Thwe nghiém sang loc

Bdng 3.1. Cdc yéu to thi nghiém trong thi nghiém sang loc

Gia tri ma héa Goc dao (°) Géc tiép phdi (°) Khe hé' (mm)
Thap (-1) 0 0 1
Cao (+1) 60 50 2

Két qua thu duogc sau d6 duoc sir Iy bang k§ thuat phan tich phuong sai (ANOVA). Biéu
dd Pareto dugc str dung dé xac dinh mirc do anh hudng cua timg yéu to.
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Pareto Chart of the Standardized Effects
(response is Momen, Alpha = 0.05)

Factor MName
Al A Goc ga dao
B Goc cap phoi
C Kkhe ho dao
AB A
ABC
% BC
-

ACH

T T T T T
0 5 10 15 20 25
Standardized Effect

Hinh 3.2. Anh huéng tuwong tac giita cdc yéu to
3.3. Thuc nghiém t6i wu héa e cat
- Ham muc tiéu 1a luc cét. Hai bién thi nghiém dwoc st dung 13 a va B.
3.3.1. Thi nghiém khéi diu
Gia trj ctia hai bién thi nghiém trong thi nghiém khéi dau duoc thé hién trong Bdng .

Bdng 3.2. Cdc yéu to thi nghiém trong thi nghiém khoi dau

Gid tri md héa G6c ga dao (°) | Goc cap phdi (°)
Thap (-1) 0 0
Cao (+1) 10 10
Bang 3.3. Két qua phan tich thi nghiém khoi dau
Terms Effect | Coef | SE Coef | T-Value | P-Value | VIF
Constant 2480 | 108 22.99 | 0.000
Gocgadao |-95.1 |-47.6 | 10.8 -4.41 | 0.002 |1.00
Goc cap phoi | -60.4 | -30.2 | 10.8 -2.80 0.021 |1.00

Nhu trinh bay trong Bdng , phuong trinh mé ta ham lyc cit c6 thé viét:
F. = 248.0 — 47.6*x; — 30.2*X, (3.2)
Két qua nay s& duogc str dung dé xac dinh huéng thi nghiém xubng ddc.

3.3.2. Thuee nghigm xudng déc fim viing cuc tiéu

Hinh 3.3 minh hoa cac dudng mirc ctia ham bé mit Fc theo cac bién goc ga dao X; va goc
cép phoi X,.

Contour Plot of Force vs Feed Angle, Approach Angle
1.0

Force
< 200
200 — 240
I 240 — 280
280 — 320

Feed Angle

-1.0
-1.0 -0.5 0.0 0.5 1.0
Approach Angle

Hinh 3.3 Biéu dé dwong mirc (Contour) ciia lirc cdt
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Néu chon gia s cho bién x; (géc ga dao) 1a mot don vi ma hoa, thi gia s6 cho bién X,
(goc cip phoi) duoc xac dinh nhu sau:

Axy =22 Ay =392 1 063 3.3)

by —47,6

Chuyén ddi vé gié trj thuc, Gmg véi mdi gia s6 10° khi ting goc ga dao (x;) cin ting goc
cip phoi (x,) 1én 6,3°. Bé thuan tién cho viéc diéu chinh cac goc, cac gia tri gia s6 10° va 7° duoc
lya chon dé tién hanh thi nghiém xuéng déc.

Bang 3.4. Két qua cdc thi nghiém xuong doc

STT Ko hie Goc dao (°) Goc cap phoi (°) Ham muc tiéu
, n cu z
thi nghiém Y M4 héa Gia tri thue | M& héa Gia tri thuc (Lyc cat)

0 A 1 10 0,7 7
1 Géc (Khéi dau) 1 20 0,00 20 183.1818
2 Gée + A 2 30 0,7 27 152.5661
3 Gée +2A 3 40 1,4 34 139.5095
4 Gée +3A 4 50 2,1 41 113.3962
5 Gbe + 4A 5 60 2.8 48 98.33087
6 Gbe + 5A 6 70 35 55 78.24374
7 Gbe + 6A 7 80 4,2 62 106.3657
200
—%— Force
%
175 \
150 - w
_ Sy
z
3 125 \*
5
* 100+ g % /ﬁ
754 w
50 T

Step
Hinh 3.4. Biéu do xudng déc (Ham muc tiéu Luc cdt tai cdc bude thi nghiém)

3.3.3. Thue nghiém téi wu héa lie cit

Bdng 3.5. Thiét ké va két qua ciia cdc thi nghiém toi wu CCD

T'I; Goc ga Géf_cép I;;rtc TT chuin Goc ga G(’)S_cfip ‘Ll.rc
chuan dao (°) phoi (°) (N) dao (°) phoi (°) cat (N)
1 37,3 38,1 107,79 14 55,0 48,0 87,86
2 72,7 38,1 75,58 15 37,3 38,1 109,86
3 37,3 57,9 81,72 16 72,7 38,1 75,58
4 72,7 57,9 84,93 17 37,3 57,9 78,65
5 55,0 48,0 90,93 18 72,7 57,9 87,00
6 55,0 48,0 90,93 19 55,0 48,0 90,93
7 55,0 48,0 90,93 20 55,0 48,0 90,93
8 30,0 48,0 103,20 21 55,0 48,0 90,93
9 80,0 48,0 75,44 22 30,0 48,0 100,13
10 55,0 34,0 87,86 23 80,0 48,0 75,44
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TT | Gbogd | Gocclp ];:’tc ITchuig | G0CO8 | Gocchp | Luc
chuan dao (°) phai (°) (N) dao (°) phoi (°) cat (N)
11 55,0 62,0 75,58 24 55,0 34,0 90,93
12 55,0 48,0 87,86 25 55,0 62,0 72,1
13 55,0 48,0 87,86 26 55,0 48,0 87,86
Két qua dugc phan tich bang ky thudit ANOVA nhu minh hoa trong Bdng 1.
Bang 1. Phdn tich phwong sai cho lic cdt
Source DF Adj SS Adj MS F-Value P-Value
Model 5 2409,80 481,96 210,22 0,000
Blocks 1 52,71 52,71 22,99 0,000
Linear 2 1441,08 720,54 314,28 0,000
X1 1 1041,87 1041,87 454,44 0,000
X2 1 399,21 399,21 174,13 0,000
Square 1 154,76 154,76 67,50 0,000
X1* Xo 1 154,76 154,76 67,50 0,000
2-Way Interaction 1 761,25 761,25 332,04 0,000
X1*X2 1 761,25 761,25 332,04 0,000
Total 27 2460,24

M hinh hdi quy mo ta quan hé cua lyc cit dudi dang mdt ham cua hai bién: gbc ga dao
(1) va goc cap phoi (Xo) thu duge nhu sau:

F =210,1—3132x7 —0,409x, —0,03293x3 +0,05574%,X,

Sai s6 hoi quy mo hinh dugc mb ta trong Bdng

Bang 3.7. Pdanh gid sai sé hoi quy

S

R-sq

R-sq(adj)

R-sq(pred)

1.51415

97.95%

97.48%

95.83%

(3.4)

Qua Bang , c6 thé thiy véi hé sb R? trén 97%, md hinh hdi quy thu duoc c6 mirc dd phu
hop tdt v6i s6 lidu thi nghiém.

Contour Plot of Force vs Approach Angle, Feed angle

Feed Angle

60

55

40

50

60 70

Approach angle

<
60_
70 —
80 -
9 -
B 100 -
B 10 -
] >

Force

60
70
80
90
100
110
120
120

Hinh 2. Biéu do duwong mirc (Contour plot) ciia thi nghiém toi wu
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3.4. Thuc nghiém cit téc d cao

Bdng 3.9. Cdc bién va mirc gid tri thi nghiém

Tén bién dau vao Min Max
Van toc (V; m/s) 8,96 14,08
Goc ga dao (a; ©) 0 60
G6c cap phai (B, ©) 0 50

3.5. Phat trién mé hinh dong dang
3.5.1. Pt vin dé

L2

Hinh 3.6. Su thay déi ciia géc gd dao o

Bdng 3.10. Vi du thay déi ciia géc gd dao véi ban kinh R1=100 mm

L(mm)| 100 |125 |150 |175 |200 |225 |250 |275 |300
sin(e) | 1.00 | 0.80 |0.67 |057 |050 |0.44 |040 |0.36 |0.33
a(°) 90.00 | 53.13 | 41.81 | 34.85 | 30.00 | 26.39 | 23.58 | 21.32 | 19.47

Goc ga dao thay d6i dan dén lyc cit thay doi (ting dan khi diém cét xa dan tdm quay)
lién tyuc trong mot lat cit. Vi vay, bai toan dat ra la khi cit theo mé hinh cit kéo, lam thé nao dé
dam bao goc ga dao ludn 1a hang sb. Ludi dao c6 bién dang logarit s& dap Gmg yéu cau nay.

3.5.2. Puwong xoiin éc Logarit (Logarithmic spiral)

40

20

-60 -40

-20

Hinh 3.7. Duong xodn oc logarit



3.5.3. Phdt trién mé hinh dong dang lwéi cit

AutoCAD 2010  Drawing1.dwg
AutoCAD 2010 Drawing1.dwg

i =2
View [MVERELWEM Output  Express Tools Output  BxpressTools &

. AutoCAD Message X
Tinh va Ve BIEN DANG LUOI DAO X 9

Goc cat da nhap la: 25 do. DUong kinh dao: 500 mm.
Nhap goc ga dao (do): Goc cat: 0.4363 Radian.
) a=66.2719. m=0.4226.

Nhap gia so goc qust (do): Gia so goc quet la: 1 do.

Nhap duang kinh lon nhat cua dao cat: (mm) Ban kinh quay: 250.0000 mm.

——

Hinh 3.8. Hop thoai nhdp liéu va thong bao trong AutoCAD

Hinh 3.9. Bién dang ludi dao dwoc xdc dinh

Mai chuong trinh dwoc mé ta trong Phy lyc. Minh hoa két qua chay chuong trinh trong
moi truong AutoCAD.

3.6. Két luan chuong

Chuong 3 di trinh bay cac két qua thyc nghiém danh gia kha ning dap tng cia thiét bi
thi nghiém dugc thiét ké, ché tao va van hanh. Ba bo thi nghiém, bao gdm hai bo thi nghiém véi
van tdc cit rat thap, mot bo thi nghiém vai tée do quay twong d6i cao ctia dong co da duge thiét
ké, phan tich va danh gia theo 1y thuyét quy hoach thyc nghiém. Cac mé hinh phan tich déu cho
két qua t6t, m6 hinh hdi quy cho hé sé R*2 trén 97%. Cac thong sb can thiét cho thi nghiém, bao
gdm van tc cit, goc ga dao, goc cip phoi déu co thé diéu chinh vo cip, cho phép khai thac tdt
thiét bi da ché tao cho cic nghién ctru sau nay. Géi phan mém hoat dong 6n dinh, cho phép dung
nhanh va chinh x4c bién dang dao c6 goc cat khong dbi doc theo chiéu dai ludi cit.

CHUONG 4. KET LUAN VA HUONG NGHIEN CUU TIEP THEO
4.1. Cac két luan

Pé tai da thu dugc cac két qua chinh yéu nhu sau:

a. Mot thiét bi thi nghiém hoan chinh da dugc phat trién dua trén mot may bam cit than cay nong
nghiép thuong mai théng dung trén thi trudng. Bang cach thay ddi tbi thiéu mot sé két ciu co khi
va bd sung cac thiét bi do can thiét, thiét bj thi nghiém nay vira c6 thé tién hanh bam cat binh
thudng nhu chirc ning ciia may thuong mai, vira c6 thé thu thap dy dua cac dir liéu can thiét phuc
vu nghién ctru. Cac két qua thi nghi€ém nhu vay rét sat voi didu kién van hanh thuce tién. Mot s6 két
qua thi nghiém khao sat cho théy, thiét bj dap tmg tdt yéu ciu trién khai thi nghiém theo 1y thuyét
quy hoach thuc nghiém, ddng thoi chi ra mot sé hudng nghién ctru kha thi va hiru ich tiép sau.
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b. Tao ra dugc hudng nghién ctru chuyén sau vé thiét ké, ché tao may bam,;
c. Xay dung dugc mo hinh vat 1y phuc vu cong tac nghién ciru ché tao ra cac may bam ché bién san
xuit nong nghiép;
d. Mot goi ph?m mém hoat dong on dinh, cho phép dung nhanh va chinh xac bién dang dao c6 goc
cit khong doi doc theo chiéu dai ludi cit;
d. Cong bd 02 bai bao: 01 bai Scopus va 01 bai bao qubc gia trong danh muc dugc Hoi dong chirc
danh Gido su Nha nudc cong nhén:
4.2. Cac d@ xuit nghién ciru tiép theo

Giai quyét bai toan toi vu da muyc tiéu vé ning suat va tiéu hao ning lugng nham giam gia
thanh bam cit, tao tién d& phat trién may bam thai da ning, dua vao tmg dung thyc tién. may bam
thai da nang, dua vao ung dung thuc tién.



