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I. TEN PE TAI: THIET KE, CHE TAO VA THU NGHIEM HE THONG

TU PONG SAN XUAT BANH TRANG RE DANG TRON
NHIEM VU VA NQI DUNG:

- Pé xuat mot sé phuong an dong hoc dé nghién ciu.
- M6 phong cac phuong an dong hoc biang phan mém may tinh (st dung
phan mém Matlab).
- Nghién ciru va dé ra giai phap lam déu van banh.
- Thiét ké, ché tao va thuc nghiém theo phwong an chon lva.
I1. NGAY GIAO NHIEM VU:
111. NGAY HOAN THANH NHIEM VU:
IV. CAN BO HUONG DAN: PGS.TS TRAN DOAN SON

Tp.HCM, ngay ....... thang ... .... nam 2013
CAN BQ HUONG DAN CHU NHIEM BQ MON PAO TAO

TRUONG KHOA
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LO1 CAM ON

Tac gia xin chan thanh cam on:

PGS.TS TRAN DOAN SON di tan tinh giup d&, huéng dan trong
viéc nghién ciu, ché tao thiét bi va tao diéu kién dé tac gia hoan thanh luan
van dung tién do.

Can bo cham nhan xét 1: TS. BUI TRONG HIEU
Can bd chadm nhan xét 1: TS. PHAN TAN TUNG

Quy thay, cd trong Hoi dong bao vé luan van thac si va quy thay, co
giang day da tan tinh truyén dat kién thtc trong suét khoa hoc.

Quy thay, co truong CDKT Ly Ty Trong da tao dicu kién thuan loi,
gitip d tac gia trong suét qua trinh hoc va thuc hién luan van.

Cubi cling, tac gia xin cam on ban bé da tan tinh giup dd, trao do6i kién thirc
trong khéa hoc va thuc hién luan van.

TP.HCM, ngay ....... thang ....... nam 2013
TAC GIA

CHUNG TRAN THE VINH
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LOI CAM DOAN

Tac gia xin cam doan nhitng noi dung ma tac gia thuc hién trong luan
van déu do chinh ban than 1am. V& ngudn tai liéu tham khao déu c6 trich dan
trong luan van.

Néu c6 van dé gi, tac gia xin hoan toan chiju trach nhiém.

TAC GIA
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TOM TAT LUAN VAN THAC SI

Giai ma cong nghé 1am banh trang ré 1a chia khoa tiép can va theo kip

nén khoa hoc k§ thuat hién dai cua thé gioi.

Véi kién thirc d3 hoc két hop véi toan hoc va cong nghé théng tin da
giai ma duoc céc ky thuat vé cong nghé san xuat tha céng va mo phong
chuyén dong dé tim ra phwong an thich hop phuc vu cho qué trinh thiét ké.
Véi cac chuyén dong dong hoc, ching ta cd thé tinh toan va mé phong duoc
cac qui dao chuyén dong cua dau rét va mam bénh trang ré qua dé quan sat

duoc cac van lu6i cua banh trang ré.

Noi dung luan van: “ Thiét ké, ché tgo va thi nghiém hé théng tuw déng
san xuat banh trang ré dgng tron” nham dua ra giai phap co khi héa, ty dong
hoa dé dat ning suét chat luong cao thay d6i phuong phap san xuat tha cong,

truyén thdng tién dén thanh lap day chuyén tu dong.

Do thoi gian ¢6 han, nén trong qué trinh thuc hién luan vin chic chan
s& con nhitng thiéu s6t va han ché. Rat mong nhan duoc sy gop y cua quy

thay co, dong nghiép va ban beé dé tac gia hoan thién luan van.

TAC GIA
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SUMMARY OF MASTER’S THESIS

- To find out net wrapper‘s technology is the key to contact and get

some high technology from the world.

- With knowledge that we studied combine mathematics and computer
so we will find the technology of handicraft’s method and simulation motion
to find the best method for design. We have described a kinetics shaped veins
of net wrapper by the combined effects of the rotated motion with rotated

motion.

- Name of this thesis: “Design, manufacture and test the system
automatically to make the net wrapper” to give the best method of
manufacture to replace the handicraft of method and made the automatic

machine.

- By the limit time, in this thesis may contain some errors and
limitation so that the author hopes to get some ideas from the reader and

friends for the better completion.

THE AUTHOR
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CHUONG1 TONG QUAN

1.1 Giéi thiéu chung vé banh trang ré
1.1.1 Pic diém

Banh trang ré 1a mot trong nhitng san pham truyén thong mang dam nét ban
sac dan toc Viét Nam. Khong biét banh trang ré co tir bao gio va do ai nghi ra, chi
biét rang banh trang ré duoc dung dé cudn cha gio ré, 1a san pham sang tao doc déo
ciia nguoi Can Tho. Banh trang ré 1a san pham duoc 1am tir hdn hop bt gao, bot
bip, bot mi ngang ma trong d6 bot gao 1a nguyén ligu chinh. Tuy ciing lam tir bot
gao nhung banh trang ré lai c6 hinh dang dep véi nhitng soi bot manh mai dan xen

nhau.

Hinh 1.1: C4c loai banh trang ré
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Hinh 1.2: C4c loai banh trang ré

Hién nay, banh trang ré dang dwoc thi truong trong va ngoadi nudc ua
chudng. Mon cha gid ré 1a mén an wa thich ctia nhiéu ngudi va nd phd bién trong
thue don cac bira tiéc cua ngudi Viét Nam boi cau trdc gion x6p va banh cé van

lu6i dan xen nhau rat dep mat.

s .

Hinh 1.3: San pham lam tir banh trang ré (cha gio ré)
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Do d6, nghé 1am banh trang ré ciing bat dau phat trién tir san xuét nho véi ky
thuat don gian, phuong tién thd so nay di trd thanh san xuat quy md Ion véi k§

thuat duoc cai tién chit lwong 6n dinh va c6 su hd trg cia may moc.

O nudc ta, Tién Giang la tinh phat trién manh vé nghé 1am banh trang ré, san
pham san xuat c6 chat luong 6n dinh va phan phéi di nhiéu noi trong nudc. Mai
ngay chlng ta san xuat khoang 40 tan banh trang ré vai rat nhiéu cong ty san xuat

nhu Vissan, Huong Viét, Toan Y ... phuc vu cho thi trudng trong va ngoai nudc.

Hién nay, cdng ty trach nhiém hitu han Toan Y 1a nha phan phéi banh trang
ré xuat khau 16n nhat vai nhiéu loai banh trang ré duong kinh khac nhau (15cm =+
22cm) gom cac mau sac khac nhau ( trang, vang, hong do, xanh). Cong ty xuat khau

tr 5 + 7 container mdi thang.

Loai Container S6 thung S6 Kg
40° 2450 9
40° 1120 20
20° 1050 9
20° 500 20

Bang 1.1: Phan loai so6 thung banh trang ré

Bén canh do, cong ty Chanh Khang ciing 1a nha phan phdi banh trang ré.

Puong kinh banh S6 lugng céi / kg
160 mm 190 + 200 céi
200 mm 135 + 140 cai

Bang 1.2: Phan loai duong kinh béanh trang ré

Tuy nhién, qué trinh san xuét banh trang ré & cac cong ty van con gip nhiéu
kho khan. Banh trang ré van chua dugc san xuat ¢ trinh do co khi hoa va tu dong
héa ma van theo quy trinh san xuit thu cong, truyén thdng nén ning suit khdng

cao, chat lugng chua dong déu va 6n dinh.
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1.1.2 Nhirng tiéu chuan va yéu cau vé san pham
Tuy theo duong kinh banh ma mai loai ¢é trong lwgng khac nhau:
160, ©180:4-5gram
@200, @220:7—-8gram
Do day caa banh tir : 0,5mm — 0,7 mm, khong dugc qua day hodac qua mong s€ anh
huong dén do gion cua banh .
Bénh phai tron, van banh phai déu, phai dat do déo dai, soi banh phai manh va tron
déu, duong kinh mdi soi tir 0,4 — 0,5 mm.
Soi bot khong dugc chong qua nhiéu s& 1am cho banh tro nén day, trén mat banh

khong c6 vét bot nhoe s& 1am giam tham my va chét luong banh.

1.2 Tinh hinh nghién cu trong va ngoai nuwdéc
1.2.1 Tinh hinh nghién ciéru trong nwéc

D3 tirng c6 mot dé tai cap truong: Nghién ctu vé van dé san xuét banh trang
ré do thay Tran Doan Son va thay Nguyén Lé Quang két hop thuc hién. Tuy nhién,
viéc nghién ctru dén nay van chua ap dung dugc VAo san Xuat.

Bén canh d6 ciing c6 mot dé tai nghién ciru sinh cua hoc vién Tran Trudng
Son nghién cttu Vé quy trinh san xuat banh trang ré, thé nhung két qua ciing chua dat
duge nhu mong mudn. Hién nay, viéc san xuat banh trang ré van con st dung
phuong phap thi cong truyén thong, cé thé duoc md ta nhu sau:

+ Theo c6ng nghé san xuat thu cdng, banh trang ré duoc san xuat biang cach
ding mat lon nho ¢6 chira hdn hop bot, mat day lon nay c6 duc céc 16 nhé phan bd
theo mot quy luat nhat dinh. Mot cdng nhan cam lon bot ré déu tay dé cho bot gay
thanh nhiéu soi nhé xudng chao néng c6 bdi md dé 1am chin banh. Ban dau, cho ¢b
tay chuyén dong tron theo vién banh dé tao bién dang tron cho banh, sau d6 cho ¢6
tay chuyén dong lon rach bot theo quy dao hinh xoin 6c tir ngoai vao trong tao nén
van banh, cdng nhan con lai c6 nhiém vu lay banh ra khoi chao khi banh chin va boi

ma cho lan ké tiép.
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Nhiing hinh anh sau ddy minh hoa cho qué trinh san xuat banh trang ré bang

phuong phap tha cong :

Hinh 1.4: Qua trinh tao soi bang phuong phap thu cong

Cho nén banh trang ré hién nay van chua dugc san xuat véi quy md tu dong
hoa hoan toan ma chi ding lai & quy trinh san xuat banh trang ré ban tu dong voi sy
ra doi ctia may san xuat banh trang ré ban tu dong. Pay 1a do an tét nghiép cua sinh
vién truong Pai hoc Bach Khoa TP.HCM.

Hinh 1.5: May banh trang ré ding co ciu tay quay — con trugt
*Nguyén 1y tao hinh ciia thiét bi

Dé tao ra duoc banh trang ré thi ta can c6 cac chuyén dong phdi hop 1a

chuyén dong cua lon rai bot c6 quy dao elip do co cau tay quay con truot tao ra.
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Trong thiét bi ndy, co cdu tay quay con trugt tao ra chuyén dong dang elip
cho bo phan rai bot thong qua banh xich va thanh truyén. Thanh truyén gan 1éch tam
so v&i banh xich, khi dong co kéo banh xich quay s& 1am cho diém thudc thanh
truyén chuyén dong v6i quy dao hinh elip. Trén thanh truyén nay, ta gin c6 dinh bo
phan rai bot vi thé lon rai bot cling s& chuyén dong voi quy dao hinh elip. Khi
chuyén dong cua lon rai bot két hop véi chuyén dong quay tron cia dia chién, ta s&

tao ra dugc van va hinh dang banh trang re.

*U'u diém

+ Kha nang thay d6i van banh va kich thudc banh linh hoat, dé dang.

+ Tao duge nhiéu miu banh dep.

+ Dong bot on dinh nén soi bot déu, nho 1am cho véan banh sic nét.

+ Nang suit cao va duoc lam tu dong hoan toan.

+ Két ciu gon.
Nhuoc diém

+ Co ciu tay quay con truot hoat dong nhiéu dé bi mon lam cho dong bot bi
rung anh huéng phan nao dén chat lugng banh.

+ Van banh chua déu.

Bén canh d6, banh trang ré van con san xuat chu yéu ¢ dang tha cong. Mot
vai cong ty dua may vao san xuat nhung chi ding lai & may ban ty dong, chua co
day chuyén san xuat ty dong nén béanh trang ré 1am ra chua dat chat luong cao, van

banh chua déu, ning suat chua cao va khong dam bao vé sinh an toan thuc pham.

1.2.2 Tinh hinh nghién ciru ngoai nwéc

Bénh trang ré 1a san pham do nguoi Viét nghi ra nén ching nhirng may maoc,
thiét bi 1am bénh trang ré chu yéu do nuéc ta tao ra. San pham banh trang ré dudi
dang cha giod ré da duoc nhiéu cong ty xuét khau di rat nhidu nuéce nhu: Han Qudc,

My, Nhat ...nhung nudc ngoai chua c6 may chuyén 1am banh trang ré.
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1.3 Tinh cép thiét caa dé tai
Hién nay, banh trang ré duoc san xuit biang phuong phap thu c¢éng chu yéu,
phuong phap nay c6 nhiéu khuyét diém nhu ning suét thap, van khong déu, khong

dam bao diéu kién vé sinh an toan thyc pham. ..

Bénh trang ré van chua dugc san xuét véi quy mé tu dong hda hoan toan ma

chi dung lai & quy trinh san xuat banh trang ré thu cong va ban tu dong.

Vi vay dé thay thé phuong phap thi cdng bang phuong phép co khi hod thi
viéc nghién ciu thiét ké, ché tao thiét bj san xuét banh trang ré véi niang suat cao,
van banh déu va dat yéu cau vé chat lwong cia banh 1a mét trong nhiing noi dung

quan trong, cap thiét nham di dén ty dong hda hoan toan trong san xuat.

1.4 Muc tiéu luan van
- Nam viing cac phuong an dong hoc tao van banh trang ré.
- Pua ra duoc giai phap 1am déu van béanh trang ré dé ting dung trong thiét bi

tu dong san xuat banh trang ré.
1.5 N§i dung thwc hién luan van

Dé dat duoc muc tiéu dé ra can thuc hién cac noi dung sau:
- Pé xuat mot sd phuong an dong hoc dé nghién cuu.
- M0 phéng cac phuong an dong hoc bang phan mém may tinh (sir dung phan
mém Matlab).
- Nghién ctru va dé ra giai phap lam déu van banh.
- Thiét ké, ché tao va thuc nghiém theo phuong an chon lua.

1.6 Phwong phap nghién ctru

- Co s ly thuyét qui dao chuyén dong.
- Ap dung k§ thuat tinh toan.
- Sir dung phan mém md phong dong hoc qui dao chuyén dong.

- Sir dung mot sé bai bao khoa hoc, mot sé luan van, patent c¢6 duoc. ..
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1.7 Y nghia khoa hoc ciia luin vin
Ap dung cac phuong phép 1y thuyét va thuc nghiém mang tinh khoa hoc va

hién dai nhiam thoa man cac yéu cau dé ra.
1.8 Y nghia thyc tién cia luin vin

Giai ma cong nghé 1am banh trang ré 1a chia khoa tiép can va theo kip nén

khoa hoc k¥ thuat hién dai cua thé gidi.

Véi kién thie da hoc két hop véi toan hoc va cong nghé thong tin da giai ma
duogc céc ky thuat vé cong nghé san xuét thu cong va md phong chuyén dong dé tim
ra phuong 4n thich hop phuc vu cho qua trinh thiét ké. V&i cac chuyén dong dong
hoc chling ta c6 thé tinh toan va mé phong duoc cac qui dao chuyén dong cua dau
rét va mam banh trang ré tir 46 quan sat duoc cac van ludi cua béanh trang ré.

Qua d6, ching ta c6 thé chon duoc cac chuyén dong phu hop va dé ra giai
phap 1am déu van ludi di dén thiét ké may lam béanh trang ré ty dong nham dat duoc

nang suit, chat lwong cao tién dén thanh lap day chuyén tu dong hda san xuat.
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CHUONG 2 CONG NGHE BOT VA QUI TRINH SAN XUAT THU CONG

2.1 Cong nghé bot

Cong nghé bot 1a yéu té quan trong va quyét dinh dén chat lugng caa banh
trang ré. Qua viéc khao séat va tim hiéu mot s6 noi lam banh trang ré nhu cong ty
COFIDEC, xi nghiép thuc pham Cau Tre, cong ty Vissan... thi hon hop bot lam
banh trang ré bao gom céc thanh phan chinh nhu sau :

- B6t gao tinh
- Bot mi tinh

- Bot nép

- Bot dau nanh
- Bot dau xanh
- Mudi

- Bbuong

- Céc phu gia khéac...

Hinh 2.1: Bot 1am banh trang ré

- B4t gao ¢6 tac dung tao soi.
- Bot mi tinh c6 tac dung lam cho sgi bot déo dai
- Bot nép 1am cho soi bot sau khi chin x4p.

- C4c thanh phan con lai lam cho banh thom ngon.
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2.2 Qui trinh san xuat banh trang ré tha cong

Bénh trang ré duoc bao quan ¢ nhiét do thuong. Dé tao ra banh trang ré bang
phuong phép thu cong ngudi ta dung mot lon dung dung dich bot gao dang dng

hinh tru rong & ddy c6 duc cac 16 nho dé bot roi xudng.

Hinh 2.2: Qué trinh tao soi bang phuong phap thu cong

Sau d6, ngudi ta thuc hién chuyén dong lic tron cua lon bot vira thuc hién
chuyén dong quay xung quanh chao thi dung dich bét gao roi xuéng chao da duoc
bdi dau dé dam bao banh khdng bi dinh vao chao, cac sgi bot dan xen vao nhau tao
ra van lugi cia banh trang ré. Banh chin duoc 1a nho nhiét dun néng truc tiép vao
chao.

Qui trinh san xuat banh trang ré bang phuong phap tha céng nhu sau

Banh
trang ré

Chao dugc boi
dauvanungnng ™=

Chuyén dong
to hinh

Dung dich Lon bot

bot gao

Hinh 2.3: So @6 qui trinh san xuat banh trang ré thu cong
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*Trinh tw cac bwéc thuc hién

Nguyén Phoi Nhio Ré : ) Thanh
ign | twon bot bt T2 U ™ bao ™\ pham

Hinh 2.4: Cac budc thuc hién

Nguyén liéu: duong, mudi, CMC, Natri polyphosphate, Benzoat Natri vao

hén hop bot.

Phoi tron: hon hop bot nay dugc phdi tron lai vai nhau va bop cho nhuyén.
Cho hdn hop nuéc vao nham cho tinh bot hat nude déu, tao duoc khéi bot nhao

d6ng nhat, tinh bot truong nd Mot phan, tao vi cho san pham sau nay.

Nhao bét : Sau khi phdi tron, hdn hop bot va gia vi duoc nhdi déu cho that
min dén khi thanh mot khéi bot nhdo dong nhat, thoi gian nhao bot khoang 20+30
phat. Néu thay khéi bot nhao hoi khoé ta thém khoang 20 - 50 ml nuée dé cho dung

dich bot sén sét.

Ré bt : nham tao hinh cho san pham bénh trang ré. San pham phai c6 hinh

dang tAm ludi (ré) rd rang, van ludi déu, dep.

U : Sau khi lay banh ra dé banh rai déu trong mot cai r6 Ién roi u cho béanh

nguoi déu roi mai xép banh lai.

V6 bao : Banh da dé nguoi s& dugc xép lai thanh mot xap cho vao bao bi roi
han kin miéng lai. Khi xép banh khéng xép hai banh c6 cing mot mat vao nhau vi

nhu vay banh s€ dinh lai va kho tach roi ra.

Thanh pham: Thoi gian bao quan béanh trang ré 13 1 nam tir ngay san Xuat.
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Véi phuong phap san xuat banh trang ré thu cong s& mat nhiéu thoi gian va
doi hoi nhiéu nhan codng chua yéu tap trung vao chuyén dong tao hinh cua co tay va

canh tay nham tao ra van banh trang ré.

2.3 Cong thiic pha ché

Sau khi nghién ctiu tai cac co so san xuat banh, ching ta xac dinh duoc cong

thirc pha ché véi ti 16 thanh phan bot nhu sau

STT Thanh phan Ty 18(%) Ghi chu
1 Bot gao tinh 60
2 Bot mi tinh 20
3 Bot nép 4
4 Bot dau nanh, dau xanh 4
5 | Mudi 3
6 buong 3
7 Céc phu gia khéc 6

Bang 2.1: Ti Ié thanh phan bot 1am béanh trang ré
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CHUONG 3 MO PHONG PONG HQC CAC PHUONG AN

M6 phong dong hoc theo phuong phap thu cdng sé rat phirc tap va kho thuc
hién céc chuyén dong. Do vay, dé chuyén doi tir phwong phap tha cong sang co khi
hoa — tu dong hda, ching ta c6 nhiéu phuong an chon lya bang cach tao ra cac
chuyén dong don gian tir cac co cau. Chuong nay sé trinh bay cac phwong an dé mo
phong xem xét van banh dugc hinh thanh.

3.1 Nghién ciru cac phwong 4n va chon lwa phwong 4n thiét ké

3.1.1 Phwong &n lon bt chuyén déng elip — dia chién quay tron

3.1.1.1 So @6 nguyén ly déng hoc

Hinh 3.1 : So d6 nguyén ly

1 Lon rdi bt 2. Co cau tay quay-con truot 3. Thung chiza bét 4. Ong ddn bt
5. Pong co 6. Piachién 7. B¢ phdn gia nhiét 8. Bg truyén xich 9. Mam quay
10. BDong co 11. Ban may 12. Dong co
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3.1.1.2 Nguyén li hoat dong

DPong co(5) quay truyén chuyén dong cho co ciu tay quay con truot(2) . Lon
bot (1) gan trén tay bién s& chuyén dong véi bién dang elip. Cac 16 dudi day lon bot
cling s& chuyén dong theo nhimg qui dao dang elip va ri nhirng soi bot 18n mam
trang. Bot dugc chira trong thung(3), bot duoc dan téi cac dau phun bot thong qua
hé thdng dan(4)

Phia duéi lon bot dwgc b tri dia chién(6) luén quay tron nhd dong co(10)
thdng qua hé thdng banh xich(8). Bén trong cac dia(6) duoc bd tri bo phan gia

nhiét(7) nham muc dich cung cap nhiét cho cac dia dé chién chin banh.

Sau khi lon rai bot hoan tat viéc phun bot Ién dia, dia nay dugc phan do téi vi
tri khac dé c6 thé phun bot Ién dia tiép theo. Khi qua trinh phun cho dia ké tiép hoan
tat thi trong thoi gian d6 banh cta dia trude da chin va duoc lay ra ngoai sau do ta
chi can quét I6p md 1én bé mat dia ndy va chuan bi phan do tiép. Qua trinh tao ra

banh trang ré duoc 1ap lai lién tuc nhu trén.
3.1.1.3 Tinh toan

Pia chién c6 dang hinh tron s& quay tron nhd motor. Pau rét (hay lon bot)
chuyén dong theo quy dao elip nhd co ciu tay quay con trugt. Pay cia dau rot co
duc hang 16 dé dung dich bot gao chay xudng dia chién. Pia chién dugc cip nhiét

d6 phi hop d@é 1am chin banh.

Lon bot

Pia chién

Hinh 3.2: Minh hoa dia chién — Lon bot
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a/ Chuyén ddng tron cia dia chién

Chuyén dong tron cua dia chién rat don gian. Chuyén dong nay duoc thuc hién boi

mot dong co thong qua bo truyén dai truyén chuyén dong quay tron dén dia chién.
Phuong trinh chuyén dong nhu sau:
X& + Y’ =R?

. (xx = R.cosw;.t
hay: {yk = R.sinw;.t
b/ Chuyén déng elip caa dau rot

Ta xét co ciu tay quay con trugt 1a mot trong nhirng co cau don gian, dé ché
tao va dé dang thay doi cac théng s trong co cau nham tao ra chuyén dong elip. Co
C4u tay quay con truot chinh tdm nhu hinh 3.3 .Chon hé truc toa d6 Oxy c6 truc X
tring véi phuong tinh tién cua con trugt B. Xét quy dao chuyén dong cua diém K

thudc thanh truyén AB. Diém K c6 toa do 1a Xk va yk

Y |

|
|
|
f(); \l 77777 \@D —>
AK ‘\

Hinh 3.3 : Co ciu tay quay — con truot

bat: AK=avaKB=b
¢ 12 goc hop boi gitra phuong tinh tién cia con truot B va thanh truyén AB.

Xét truong hop tay quay OA trung véi truc Oy
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Taco:

Xg = A.COSQ

{yK = b.sing
Hay :

K _

— = cosg

yTK = sing
Ta duoc:

+ (YTK)Z = (cosp)? + (sing)?

2
XK
(%)
XK\ Vi) _
- (2)+ () =1
Pay chinh 1a phuong trinh elip. Ta thay khi tay quay OA quay tron thi con

trot B chuyén dong tinh tién doc theo truc x va moi diém K thuoc thanh truyén AB
s& chuyén dong theo quy dao hinh elip.

*Piéu kién quay toan vong cua tay quay OA:

Hinh 3.4: So d6 diéu kién quay toan vong cua co cu

biém A; chay trén duong tron tam O ban kinh R con diém A, thuoc thanh
truyén AB chuyén dong trong dai duoc gidi han bai 2 duong song song véi truc OX
c6 chiéu rong 2L. Nhu hinh 3.4 trén thi diéu kién dé quay toan vong 1a R < L
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¢/ Phwong trinh tong hop chuyén déng cia diém K theo quy dao elip caa dau

rot va quy dao tron cua dia chién.
Xét co cau nhu hinh 3.5

Diém K bay giod thudc doan CK. Pau mit cia doan CK ta gan lon chira dung dich
bot gao. Nhu viy ta coi diém K nhu mot 16 bot cua lon bot va di xét quy dao chuyén
dong cua diém K trong hé truc toa do XOY nhu sau:

/A
NS

|
|
| ,
P X
G ]:)l '[T///// ;

Hinh 3.5 : So d6 xéac dinh toa d6 diém K

Vay toa d6 diem K :

Ha _{xkz 0G + GD + DU
‘'l yx =O0E+EV

Ta co:

0G = OA.coswt = l;.coswt O = CD = b. sing
GD = a.cosg { EV = L cos
DU = L.sing - 0S¢
Trong do: AG? = AB? — GB*

AG = l;.sinwt

[GB = AB.cosp = l,.cos@
AG = AB.sinp = l,.sing
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2 . 2 2
— L% sinwt? = 1,* — 1,". cosg?

—  COSQp = \/1 - (i—l.sinwt)2

2

. . . Lo
— l.sinwt = l,.sing  —  sing = =.sinwt
2

Vay toa do diém K xéc dinh theo thong sb ot nhu sau:

(

l 2 l
X, = l.coswt +a.\/1 - <l—1.sina)t) + l.(l—l).sina)t
2 2

AN L. 2
Ve = b.(—).smwt +1. |1-— (—.smwt)
& lZ lz

*Xét treong hop lon bot co n 16 bst ndm trén dwong tron nhw hinh vé 3.6

Ta khéo sat diém K & trén xem nhu 13 tim cua lon bot. Vi n 18 bt thi vi tri caa cac
16 trong hé truc toa do XOY Ia:

A

%

Hinh 3.6 : So d6 xac dinh toa d6 cac 15 bot

Phuong trinh tong hop cua diém K véi y; = 27.(i — 1)/n nhu sau:
XK(i) = XK + R|.Sil’1(\|}i - ([))

Ykiy = Yk - Ri.cos(yi— o)
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Suyra:

2
Xkiy = Li.coswt +a.\/1 — (i—l.sinwt) + L. (i—:).sinwt + R;.sin(Y; — @)

2

1)

Yy = b.(i—z).sina)t + l.\/l — (l—l.sina)t)2 — Ry.cos(Y; — o)

Phuong trinh trén 1a phuong trinh x4c dinh quy dao cua diém K (dang elip)
V€ Ién dia chién khi n6é dung yén nhung do dia chién quay tron nén quy dao cua
diém K thuoc lon chira dung dich bot gao vé 1én trén dia chién 1a quy dao tong hop
cua hai chuyén dong: elip cua lon bot va tron cua dia chién. Nhu vay quy dao tong

hop xac dinh nhu sau:

Cho hé truc toa d6 cua dia chién chuyén dong tron 1a X;0Y;. Gia st toa do
cua dia chién va lon bot khong trung nhau va tdm O cach tdm O; mot khoang W va

cé toa d6 (c,d) nhu hinh v& 3.7

AY1

o

O

Hinh 3.7 : So db khoang céch tam O va O,

Gia str dia chién quay voi van téc goc m,t. Nhu vay diém K vira phai chuyén
dong theo quy dao dang elip trong hé truc XOY va phai chuyén dong theo quy dao
tron trong hé truc X;0Y nhu hinh vé 3.8
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0,1,/,@2{; s i

Hinh 3.8: So d6 toa d6 diém K quay di mot goc mqt
Két hop hai hinh vé& 3.7 va 3.8 ta c6 toa do diém K thdng qua ma tran bién

hinh nhu sau:

[P*]K = [P]K- [T]R

coswt sinwt 0
= [%k@) Yrw 1] —sinw,t coswqt 0
c.(cosw it — 1) —d.sinwt c.sinw it +d.(cosw;t—1) 1

Phuong trinh cta diém K vira chuyén dong theo quy dao elip va chuyén dong quay

tron nhu sau:

Xg = Xg(i)- COSW1t — Yi(p)- Sinw t + c.(cosw t — 1) — d. sinw,t
Yk = Xg(@i)- Sinw it + Ygpy- cosw it + c.sinw,t + d. (cosw,t — 1)

.

2

l l
xg = [l4.coswt +a.\/1 — (i.sinwt) + L. (i).sinwt+ R;.sin(Y; — @)|.cosw,t

l l ’
—|b. (l—1>.sinwt + l.\/l - (l—l.sina)t) — Ry.cos(Y; — @)|.sinwqt

2 2

+c.(cosw,t —1) — d.sinw,t

2

l l
vk = |l1.coswt + a.\]l — (l—l.sinwt) + L (l—1>.sinwt+ Ry.sin(Y; — ¢@)|.sinw,t
2 2

2

l l
+ | b. (l—l).sinwt + l.\/l — (l—l.sinwt> — R;.cos(Y; — @) |.coswqt
2 2

\ +c.sinw,t + d. (coswit — 1)
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*Xét treong hop lon bdt co n 16 bst nam trén dwdong thang nhw hinh vé 3.9
Ta khao sat diém K & trén xem nhu 13 tim cta lon bét.
Véi n 16 bot va cac 15 bot cach déu nhau véi khoang cach 1a:

2R,

a =

n—1

: \/r X
O 77777 \® >

Hinh 3.9 : So d6 cac 15 bot bd tri theo duong thang

Goi i la vi tri cia 16 bot thir i trén day lon bot thi vi tri cua cac 16 trong hé
truc toa d6 XOY la:

2(i — 1R,
Xi(i)= (—

&)
— 1] cosa

2(i — DR .
yl(i) = (?_ Rl>.SlTlC¥

Viy phuong trinh tong hop cua diém K Ia:

{XK(i) = Xk T X5
Yeay = Yk ¥ Y10

( Lo Ny L 20— DR,
Xk =ly.coswt +a. |1— (—.smwt) + L. (—) .Sinwt + (— — Rl> .cosa
[, [, n—1

Y, —b(ll) nwt + 1. |1 (ll j t>2+<2(i_1)Rl R) '
ko = b\ .Sinw . lz.smw — ;). sina
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Tur hinh v& 3.9 ta c6 toa d6 diém K théng qua ma tran bién hinh nhu sau:

[P*]K = [P]K' [T]R

coswt sinw t 0
= [Xkw) Yk 1] \ —sinw,t coswt 0
c.(cosw,;t — 1) —d.sinw,t c.sinw t +d.(coswt—1) 1

Phuong trinh cua diém K vira chuyén dong theo quy dao elip va chuyén dong quay

tron nhu sau:

Xg = Xg(i)- COSW1t — Yi(p)- Sinwt + c. (cosw it — 1) — d. sinw,t
Yk = Xk(i)- Sinwit + Ygpy- cosw t + c.sinw,t + d. (cosw t — 1)

Suy ra:

fo = <l1.coswt + a.\/l — (;i.sinwt)z + L. (i—:) .Sinwt + (M - Rl) .cosa) .COSwqt

2 n—-1
—(b.(%).si (1 i) o (2GR , .
<b. (lz).smwt +l.\/1 (lz.smwt) +( — Rl).sma>.smw1t
+c.(coswit — 1) — d.sinw,t

Yk = <ll.coswt + a.Jl - (i—l.sinwt)z + L. C—:) .Sinwt + (M - Rz).cosa) .Sinw4t

2 n-1

2 2 n-1

+ (b. (i—l) .Sinwt + l.\/l — (i—l.sinwt)z + (2(i_1)Rl — Rl).sina>.cosa)1t + c.sinwqt

\ +d. (cosw,t — 1)

3.1.1.4 M6 phéng van banh

Sau khi tinh toan dong hoc quy dao chuyén dong cua lon bot va dua ra duoc
phuong trinh tong hop quy dao chuyén dong cua diém K thuoc lon bot. Tiép theo,
ching ta tién hanh thuc hién qué trinh mé phong dong hoc cua ting truong hop
bang phan mém md phong Matlab R2012

a/ C4c 16 bot bo tri theo dwong tron
*Chwong trinh mo6 phéng

t=0:0.01:8
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w =25

wl=9

RI =44

a=25

b =42

c=7

d=3

| =48

11 =46

12 =67

si =45

phi =45

n=38

fori=0:n

X = cos(wl*t).*(I1*cos(w*t)+a*sqrt(1- ((11/12)*sin(w*t))."2) +1*(11/12)*sin(w*t)
+RI*sin(si-phi)) -sin(w1*t).*(b*(11/12)*sin(w*t) + I*sqrt(1-((11/12)*sin(w*t)).”2)
+1*(12/12)*sin(w*t)-RI*cos(si-phi)) +c*(cos(wl*t)-1)-d*sin(wl*t)

y = sin(w1*t).*(11*cos(w*t)+a*sqrt(1-((11/12)*sin(w*t)).~2)+I1*(11/12)*sin(w*t)
+RI*sin(si-phi)) +cos(w1*t).*(b*(11/12)*sin(w*t)+ I*sqrt(1-((11/12)*sin(w*t))."2)
+1*(11/12)*sin(w*t)-RI*cos(si-phi))+d*(cos(w1*t)-1)+c*sin(wl*t)

=i+l

hold on

if (i==1)

plot(x,y)

hold on

end

if (i==2)

plot(x,y)

hold on

end
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if (i==3)
plot(x,y)
hold on
end

if (i==4)
plot(x,y)
hold on
end

if (i==5)
plot(x,y)
hold on
end

if (i==6)
plot(x,y)
hold on
end

if (i==7)
plot(x,y)
hold on
end

if (i==8)
plot(x,y)
xlabel("X")
ylabel("Y")
hold on
end

end

GVHD: PGS.TS Tran Doin Son
HVTH: Chung Tran Thé Vinh 33



Luan van thac si

*Két qua mo phéng

Truwong hop 1: md phong van banh vai céc théng s nhu bang 3.1

W WL RI| a | bj|c|d] I | Il 2 | v |n| o

25| 9 |44 | 25 | 42 | 7 | 3 | 48 | 46 67 | 45 | 8 | 45

Bang 3.1: Cac thong s mo phong van béanh

.
u Figure 1 o8
File Edit View Inset Tools Desktop Window Help ~

Jt_;dd\) k ‘\‘\“j’?@"ﬂﬂf'@ﬂ@ D@
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Hinh 3.10: Van banh duong kinh 160mm

Trwong hop 2: md phong van banh véi cac théng sé nhu bang 3.2 nhung thay doi

thong sb ¢

W WL RI| a | bj|c|d]|] I | Il 2 | v | n| ¢

25| 9 |44 | 25 |42 | 7 | 3 | 48 | 46 67 | 45 | 8 | 35

Bang 3.2: Cac thong s6 mo phong van banh
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-Figurel E@g
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Hinh 3.11: Van banh duong kinh 1220mm

Trwong hop 3: md phong van banh vai cac thdng sé nhu bang 3.3 nhung thay doi
thong s6 R1

Wi WL |RI| a | b | c|d| I |1 2 | v | n| o

25| 9 |42 | 25 | 42 | 7 | 3 | 48 | 46 67 | 45 | 8 | 35

Bang 3.3: Cac thong sé6 md phong van banh
"B Figure 1 [ESRESE XN

File Edit View Insert Tools Desktop Window Help >
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Hinh 3.12: Van banh duong kinh 120mm
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b/ Céc 16 bt b tri theo dwdng thang
*Chwong trinh mo6 phéng

t=0:0.01:8

w=15

w1=13

RI=25

a=15

b=42

c=7

d=3

=35

11=36

12=57

alpha=45

n=8

for i=0:n

x = cos(wl*t).*(11*cos(w*t)+a*sqrt(1-((11/12)*sin(w*t)).~2)+ I*(11/12)*sin(w*t)
+(2*(i-1)*RI/(n-1)-R)*cos(alpha)) -sin(w1*t).*(b*(11/12)*sin(w*t)+ I*sqrt(1-
((12112)*sin(w*t)).~2)+1*(11/12)*sin(w*t)+(2*(i-1)*RI/(n-1)-RI)*sin(alpha))
+c*(cos(wl*t)-1)-d*sin(wl*t)

y = sin(wl1*t).*(I1*cos(w*t)+a*sqrt(1-((12/12)*sin(w*t)).~2)+1*(11/12) *sin(w*t)
+(2*(i-1)*RI/(n-1)-RI)*cos(alpha)) +cos(wl*t).*(b*(11/12)*sin(w*t)+ I*sqrt(1-
((12112)*sin(w*t)).~2)+1*(12/12)*sin(w*t)+(2*(i-1)*RI/(n-1)-RI)*sin(alpha))
+d*(cos(wl*t)-1)+c*sin(wl*t)

iI=i+1

hold on

if (i==1)

plot(x,y)

hold on
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end

if (i==2)
plot(x,y)
hold on
end

if (i==3)
plot(x,y)
hold on
end

if (i==4)
plot(x,y)
hold on
end

if (i==5)
plot(x,y)
hold on
end

if (i==6)
plot(x,y)
hold on
end

if (i==7)
plot(x,y)
hold on
end

if (i==8)
plot(x,y)
xlabel("X")
ylabel("Y")

hold on

GVHD: PGS.TS Tran Doin Son
HVTH: Chung Tran Thé Vinh 37



Luan van thac si

end

end
*Két qua mo phéng

Truwong hop 1: md phong van banh vai céc théng s nhu bang 3.4

W | W1l | RI a b C d | 11 12 n o

15| 13 | 25 | 15 | 42 | 7 3 35 36 S7 8 | 45

Bang 3.4: Cac thong s6 mo phong van béanh

u Figure 1 =&

File Edit View Insert Tools Desktop Window Help ]
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Hinh 3.13: Van banh duwong kinh 200mm

Truwong hop 2: md phong van banh véi cac thong sé nhu bang 3.5 nhung thay doi
thong sb b, 12, o
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Bang 3.5: Cac thong sé md phong van banh
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Hinh 3.14: Van banh duong kinh 190mm

Trwong hop 3: md phong van banh véi cac théng sé nhu bang 3.6 nhung thay doi

théng sé w, |, a
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Bang 3.6: Cac thong s6 mo phong van béanh
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Hinh 3.15: Van banh duong kinh 200mm
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3.1.2 Phwong an lon bt quay tron — dia chién quay tron

3.1.2.1 So @ nguyén ly déng hoc

B\

Hinh 3.16: So db nguyén ly

1 —Lon rdi bét, 2 — Co cau banh nhdng-dai rdng, 3 — Thung chiza bét, 4 - Ong dan
bét, 5 - Pong co, 6 — Dia chién banh, 7 - B gia nhiét, 8 - B¢ truyén xich,
9 — Mam xoay, 10- Dgng co, 11 —Ban may, 12 - Dong co

3.1.2.2 Nguyén ly hoat dong

Khi d6ng co(5) quay, thong qua hé théng co cau banh nhong — dai rang(2) s&
lam cho lon bot(1) chuyén dong tron. Bot chira trong thiing(3). Bot tir thung(3) dan
ti lon bot(1) thong qua dudng dng dan(4). Bot chay ra khoi lon bot(1) ¢ dang soi
do day lon duoc khoan nhiéu 16 nho. Phia dudi lon chira bot ¢6 b tri dia chién(6)
lubn quay tron nho dong co(10) théng qua hé théng truyén dong xich(8). Bén trong
c4c dia chién c6 gan bo phan gia nhiét(7) dé cung cap nhiét cho dia chién lam chin
banh.
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3.1.2.3 Tinh toan

O phan trén, ching ta khao sat chuyén dong elip cua lon bot va chuyén dong
tron cua dia chién xem qua trinh tao van banh. Phan nay ching ta tiép tuc khao sat
nhung thay ddi chuyén dong elip cua lon bot thanh chuyén dong tron, con chuyén

dong tron cua dia chién thi gitr nguyén.
a/ Nguyén ly chuyén déng

Lon bot chuyén dong tron nhd motor. Cac 15 bot nam trén lon bot s& quay xung

quanh tam O,

Tam O, cua lon bot s& chuyén dong tron quay quanh tam O cua dia chién vai ban
kinh R.

Y A4

Hinh 3.17: M hinh nguyén ly
b/ Phwong trinh quy dao chuyén dong cia 16 bot

Phuong trinh quy dao chuyén dong cua 1 16 bot K quay quanh tam O, véi ban kinh

R, va cd van téc goc o, (hinh 3.18)

{XK = Rl.Cosa)lt
Yx = Ry.sinw,t
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Y

Hinh 3.18 : Quy dao chuyén dong cua diém K
*Truong hop cac 16 bt bé tri theo dwong tron (hinh 3.17)
Nhu vay néu lon bot c6 n 156 bot bé tri theo dudng tron c6 ban kinh R; thi phuong
trinh tong hop quy dao chuyén dong cua diém K(i) thuéc dau lon bot nhu sau:

Xk = Rq.cos (wl. t+ i.z—n)

n
2T

Vi) = Rq-sin (wl. t+ i,—)

n

Do chuyén dong cua diém K quay quanh tdm O, véi béan kinh R; va quay
xung quanh tdm O c6 ban kinh R véi van téc goc o nén ta cé toa do diém K thong

qua ma tran bién hinh nhu sau:

[P*]K = [P]K- [T]R

coswt sinwt 0
= [Xk@ Yk 1] l —sinwt coswt 0
c.(coswt — 1) — d.sinwt c.sinwt +d. (coswt —1) 1

Phuong trinh trinh tong hop quy dao cua diém K vira chuyén dong theo quy

dao tron cua dau rot va chuyén dong quay tron cua dia chién nhu sau:

Xg = Xg(iy- COSWt — Vi (). Sinwt + ¢. (coswt — 1) — d.sinwt
Yk = Xk(i)- Sinwt + Yg (). coswt + c.sinwt + d. (coswt — 1)
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fo = (Rl. cos (wl. t+ l%)) .COSwt —

(Rl.sin (wl. t+ 127”)) .Sinwt
+c.(coswt — 1) — d. sinwt
Vg = (Rl. cos (wl. t+ l%)) .sinwt +
(Rl. sin (wl. t+ 127”)) .Coswt
\ +c.sinwt + d. (coswt — 1)

*Trwdng hop cac 16 bat bé tri theo dwdng thiang

AY

Hinh 3.19: So do bd tri 16 bot theo dudng thang

Nhu vay néu lon bot c6 n 16 bot bo tri theo duong thang thi phuong trinh

tong hop quy dao chuyén dong cua diém K(i) thuoc dau lon bot nhu sau:

2(i-1)R
{xk(i) = X + X0 hay Xk = Ry.cosw it + ( — L— Rl).cosa
Ve = Yx Vi Ve = Ri-singt + (28— R) . sina

Tir hinh 3.19 do chuyén dong cua diém K quay xung quanh tdm O c6 ban kinh R

VGi van toe goc o nén ta co toa do diém K thdng qua ma tran bién hinh nhu sau:
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[P*]K = [P]K' [T]R

coswt sinwt 0
= [xK(i) VK@) 1] [ —Sinwt coswt 0
c.(coswt — 1) —d.sinwt c.sinwt +d.(coswt —1) 1

Phuong trinh trinh tong hop quy dao cua diém K vira chuyén dong theo quy
dao tron cua dau rot va chuyén dong quay tron cua dia chién véi cac 16 bot bo tri

theo duong thang nhu sau:

Xg = Xg(iy- COSWE — Vi (). Sinwt + ¢. (coswt — 1) — d.sinwt
Yk = Xk(i)- Sinwt + Yg ;). coswt + c.sinwt + d. (coswt — 1)

(xK = (Rl. cosw4t + (% — Rl) . cosa) .coswt
- (Rl. sinw,t + (2(;__11)Rl - Rl) .sina) .sinwt

+c.(coswt — 1) — d.sinwt

Suy ra: $ -
Vg = (Rl. coswqt + (2(;_11)Rl — Rl) . cosa) .Sinwt
+ (Rl. sinw,t + (% — Rl) .sina) .coswt
\ +c.sinwt + d. (coswt — 1)

3.1.2.4 M6 phéng van banh

Sau khi tinh toan dong hoc quy dao chuyén dong cua lon bot va dua ra duoc
phuong trinh tong hop quy dao chuyén dong cua diém K thuoc lon bot. Tiép theo,
ching ta tién hanh thuc hién qué trinh md phong dong hoc cua timg truong hop

bang phan mém md phong Matlab R2012
a/ C4c 16 bot bo tri theo dwong tron
*Chwong trinh mé phéng

t=0:0.01:8
R1=42
c=237
d=15
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w=1

wl=4

n=8

for i=0:n

x= cos(w*t).*(R1*cos(wl*t+i*(2*pi)/n))-sin(w*t).*(R1*sin(wl*t+i*(2*pi)/n))
+c*(cos(w*t)-1)-d*sin(w*t)
y= sin(w*t).*(R1*cos(wl*t+i*(2*pi)/n)) + cos(w*t).*(R1*sin(wl*t+i*(2*pi)/n))
+d*(cos(w*t)-1)+c*sin(w*t)
=i+l

hold on

if (i==1)

plot(x,y)

hold on

end

if (i==2)

plot(x,y)

hold on

end

if (i==3)

plot(x,y)

hold on

end

if (i==4)

plot(x,y)

hold on

end

if (i==5)

plot(x,y)

hold on

end
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if (i==6)
plot(x,y)
hold on
end

if (i==7)
plot(x,y)
hold on
end

if (i==8)
plot(x,y)
xlabel("X")
ylabel("Y")
hold on
end

end
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*Két qua mo phéng

Truwong hep 1: md phong van banh véi cac thdng sé nhu bang 3.7

W| WLl | RI| c d n

1 4 |42 | 37 | 15 | 8

Bang 3.7: Cac thong s mo phong van béanh
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Hinh 3.20: Van banh duong kinh 160mm

Trwong hop 2: md phong van banh véi cac théng sé nhu bang 3.8 nhung thay doi

thong sb RI

W|WL |RI| ¢c | d|n

1 4 | 50| 37|15 | 8

Bang 3.8: Cac thong s6 mo phong van béanh
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Hinh 3.21: Van banh duong kinh 180mm
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Hinh 3.22: Van banh duong kinh 190mm

GVHD: PGS.TS Tran Doin Son

48

HVTH: Chung Tran Thé Vinh



Luan van thac si

b/ Céc 16 bt b tri theo dwong thang
*Chwong trinh mo6 phéng

t=0:0.01:8

RI=40

R1=30

w=15

w1=13

c=23

d=27

alpha=35

n=8

for i=0:n

x= cos(w*t).*(R1*cos(wl*t)+cos(alpha)*(2*(i-1)*RIl/(n-1)-RI))-sin(w*t).
*(R1*sin(wl1*t) +sin(alpha)*( 2*(i-1)*RI/(n-1)-RI))+c*(cos(w*t)-1)-d*sin(w*t)
y= sin(w*t).*(R1*cos(wl*t)+cos(alpha)*( 2*(i-1)*RI/(n-1)-RI))+cos(w*t).
*(R1*sin(wl*t)+sin(alpha)*( 2*(i-1)*RI/(n-1)-RI))+d*(cos(w*t)-1)+c*sin(w*t)
iI=i+1

hold on

if (i==1)

plot(x,y)

hold on

end

if (i==2)

plot(x,y)

hold on

end

if (i==3)

plot(x,y)

hold on
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end

if (i==4)
plot(x,y)
hold on
end

if (i==5)
plot(x,y)
hold on
end

if (i==6)
plot(x,y)
hold on
end

if (i==7)
plot(x,y)
hold on
end

if (i==8)
plot(x,y)
xlabel("X")
ylabel('Y")
hold on
end

end
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*Két qua mo phéng

Truwong hep 1: md phong van banh véi cac thong sé nhu bang 3.10

W | Wl | R1|RI c d a | n

15| 13 | 30 | 40 | 23 | 27 | 35| 8

Bang 3.10: Cac thong sé6 md phong van banh
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Hinh 3.23: Van banh duong kinh 220mm

Trwong hop 2: md phong van banh vai cac thong sé nhu bang 3.11 nhung thay doi
thong sb ¢

W | Wl | R1|RI c d a | n

15| 13 | 30 | 40 | 13 | 27 | 35| 8

Bang 3.11: Cac thong sé6 md phong van banh
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Hinh 3.24: Van banh duong kinh 210mm

Trwong hep 3: md phong van banh vai cac thong sé nhu bang 3.12 nhung thay doi

thong s d, RI
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Bang 3.12: Cac thong sé6 md phong van béanh
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Hinh 3.25: Van banh duong kinh 250mm
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3.1.3 Két luan

Tir chuyén dong cua lon bot va dia chién, ching ta tién hanh xay dung va
viét dugc phuong trinh tong hop quy dao chuyén dong cua diém thuoc lon bot. Ung
dung phan mém Matlab 2012 md phong dugc van banh trang ré tir phuwong trinh xay
dung. Qua c4c hinh anh mé phong quy dao chuyén dong caa lon bot dé tao ra van

banh trang ré, ching ta thay:

+Co céu tay quay con truot Véi chuyén dong elip cua lon bot tao ra cac van
banh dep nhung chua dap tng yéu cau dé ra ma chi c6 thé dung dé trang tri.
+Thiét ké may str dung co cau tay quay con truot Vai rat nhiéu thong sé thiét
ké nén s& rat phuc tap.

+Thiét ké may sir dung co cau tao ra chuyén dong tron cua lon bot s& don
gian hon rat nhiéu so véi chuyén dong elip.

+Chuyén dong tron cua lon bot vai viéc bé tri cac 15 bot theo dudng tron thi
van banh tron déu, dep nhung mat do tap trung ¢ tam day, dam.

+Chuyén dong tron caa lon bot véi viec b tri cac 16 bot theo dudng thang

thi mat do tap trung day dat va van banh khong déu, van chua dat.

T6m lai, ching ta lra chon co cu tao ra chuyén dong tron caa lon bot dé
thiét ké va ché tao thiét bi nhung phai dua ra giai phap lam déu van béanh s& dugc dé

cap ¢ chuong sau.
3.2 May banh trang ré

Qua 2 phuong 4n d khao sat, chlng ta chon phuong an ding co ciu tao ra
chuyén dong tron caa lon bot — chuyén dong tron cua dia chién dé tién hanh thiét

ké, ché tao may.
3.2.1 Khung may

Khung may duoc 1am bang thép lién két véi nhau bang cac mdi han va cé

kich thudc nhu sau: 1400mm X 400mm x 500mm
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Khung may

Hinh 3.26 : Khung may bénh trang ré
3.2.2 Dia chién

Pia chién dugc 1am bang inox thuc pham 304 c6 duong kinh 265mm phi
hop cho viéc san xuit cac banh trang ré co duong kinh 200mm va 160mm. May
banh trang ré nay c6 11 dia chién lién két véi nhau chuyén dong quay tron nho
truyén dong xich.

Pia chién

Hinh 3.27 : Dia chién
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DPong co str dung dé quay dia chién 1a dong co giam téc.

DoOng co quay
dia chién

m‘

Hinh 3.28 : BDdng co quay dia chién

Dia chién dugc nung néng 1a nho dién tré nhiét va ching ta c6 thé diéu chinh nhiét
d6 phu hop 1a nho bién tro.

bién tré

Bién tro

Hinh 3.30 : Bién tr& chinh nhiét do
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3.2.3 Mam xoay

Mam xoay dugc lam bang thép c6 duong kinh 1140mm

Hinh 3.31 : Mam xoay

Khi mam xoay thuc hién chuyén dong quay tron nho cd gop-vanh khuyén truyén

dan dién Ién trén.

Co gop

H

i

-

i

!

:

i
3
=

Hinh 3.32 : C6 gop

Bén canh d6, mam xoay phan d6 twong ung véi 11 vi tri cia dia chién dé thuc hién
thao tac ré banh 1én dia chién 1a nho mot dong co quay va truyén chuyén dong dén

mam xoay thong qua xich truyén dong.
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_Pong co
giam tc

.

Hinh 3.33 : Bong co dung cho mam xoay
3.2.4 H¢ thong dién diéu khién

Nhu vdy dé diéu khién duoc cac dong co quay ciing nhu cap nhiét do nung
néng dia chién va diéu chinh dugc nhiét do 1a nho hé thong dién diéu khién. So do
Mach dién nhu sau:

ab

i

(2]

I

CXL

CXm

CXo

VT
Kt KM | K
BT1

o

%JJRT cH
ML Ly Mm
Km RT

R

R
Hinh 3.34 : So d6 mach dién may béanh trang ré
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*Chu thich
Cp : cau dao
CXm, CXp, CXL : cOng tic xoay
Mwm : dong co kéo truc mam xoay
Mpb: dong co kéo truc dia chién
ML: dong co quay lon rai bot
Kwm: Role va cac tiép diém cua cuon day Km
CH: cdng tic hanh trinh
RT: Role thoi gian
RN: Role nhiét va cac tiép diém caa nd
Rb : Role va cac tiép diém caa cuon day Rp
R: dién tro nhiét
VT: vanh trugt (co gop)
BT1, BT2 : bo bién tan

*Nguyén ly hoat dong cia mach

Pong cau dao dé dong co khudy bot hoat dong, ta bat cong tac xoay CX,.
Khi bat cong tic xoay CX,, dong dién qua bd bién tan BT1 lam cho dong co ML
quay kéo banh nhong — dai rang quay véi toc do da diéu chinh, bo phan co cau béanh

nhong — dai rang hoat dong.

Khi bat cong tic xoay CXy, dong dién qua mach diéu khién caa dong co Mm
kéo truc mam xoay (mam xoay 1/11 vong rdi ding lai trong 3s roi lai xoay 1/11
vong, qua trinh trén ca 1ap lai, khi cuon day Ky co dién, cac tiép diém thuong mo
Ky dong lai, dong co ba pha My, hoat dong, mam quay 1/11 vong, cham cong tic
hanh trinh CH, dong dién qua cuon day Ky, bi ngat, céc tiép diém Ky mo ra lam cho
dong co My dung lai. Bng thoi khi cham céng tic hanh trinh CH, dong dién qua
cudn day diéu khién role thoi gian RT sau 3s tiép diém RT dong lai, dong dién qua
cudn day Ky, 1am cho cac tiép diém Ky, dong lai, dong co My, hoat dong. Qué trinh

trén duoc lap lai.
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Khi bat cong tic xoay CXp ctia cum dia chién, dong dién qua chéi thanh
truyén qua vanh trugt VT dén mach diéu khién cum dia chién. Dong dién qua bo
bién tan BT2 dén dong co Mp, dong co niy kéo cac truc cua dia chién. Dong dién
qua cudn day Kp 1am cho cac tiép diém Kp dong lai, dong dién vao cac dién tro R
dbt néng cac dia chién. Nhiét do dia chién dugc diéu chinh théng qua bo chinh nhiét
gan ndi tiép véi dién tro.

*Ta dién diéu khién may
Tat ca cac cong tit xoay va CB ngudn dién déu duoc Iap trén ta dién dé thuan tién

cho viéc diéu khién may.

Hinh 3.35 : Tu dién diéu khién
3.2.5 Méay banh trang ré

Cubi cuing, ching ta c6 may banh trang ré hoan chinh véi cac chi tiét, bo phan ké

trén.

Hinh 3.36 : May banh trang ré
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CHUONG 4 GIAI PHAP LAM PEU VAN BANH

4.1 Phwong phap khi dong hoc

Ching ta ding mot lon c6 gan mot canh quat khi chuyén dong dong quay
tron sé tao ra ludng khong khi théi vao lon rai bot 1am x6 léch céc soi bot roi xudng
dia chién. Chuyén dong quay tron caa lon gan canh quat duogc truyén tir dong co tao
ra chuyén dong cua lon rai bot théng qua bo truyén dai. Ap suét khi tao ra tai dau
canh quat phu thudc vao ti sé truyén cia dong co truyén dén lon gan cénh quat
théng qua bo truyén dai. Nhu vay sb soi duge x0 léch phu thudc vao ti sé van tée
cua lon 1 va 2. Két qua 1a céc soi bot khéng tap trung nhiéu tai thm ma bi xd léch ra
xa lam cho van banh déu hon va lam giam mat d6 tap trung tai tim banh. So d6

nguyén 1y nhu hinh 4.1

Hinh 4.1: So d6 nguyén ly giai phap 1am déu van banh c6 gin thém canh quat trén lon

s6 1 nham tao ra ludng khong khi.
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4.2 Tinh toan
Ta c6: Lon gan canh quat k chuyén dong tron véi s6 vong quay ny , lon bot ¢é 8
15 chuyén dong quay tron véi sé vong quay n, (hinh 4.2)

Hinh 4.2 : So dd nguyén ly chuyén dong cua lon bot c6 8 16 va canh quat k
Tir so d6 nguyén 1y trén, dé canh quat k thoi dugc cac soi bot nghia 1a diém k va
soi bot can thoi cung chuyén dong quay tron dén mét vi tri gap nhau & khoang céch
ngan nhat. Nhu vay mudn diéu khién canh quat thoi cac soi bot tir 1 dén 8 theo vy, ta
chia ra cac truong hop sau:
+ Truong hop 1 : dé thdi soi bot thir 1
Taco W1= M
Trong do: Vi=m1.1 , Vo= o0
n1/N, = V4.d5/V5.d;
ni/Ny = 1 /0,
Vay: Ny =Ny
+ Truong hop 2 : dé thoi soi bot thar 1,5.
Taco ®1=2 m
Ni/Ny, = 1 /m>
Vay: ni=2n,
+ Trudng hop 3 : dé thoi soi bot tha 1,3,5,7
Taco 01=4 o
Ni/Ny, = 1 /®>

Vﬁy n;=4n,

GVHD: PGS.TS Tran Doin Son
HVTH: Chung Tran Thé Vinh 61



Luan van thac si

Cha thich :
n:sdvong quay  o: van toc goc
V: van tbc dai d: duong kinh r: ban kinh

4.3 Thiét ké

Taco:n =4n, suyra —==4=72

Ny Zq
Chon banh ring ctia lon bot ¢ s6 ring z, = 14 va banh ring cua canh quat k c6 s6
rang z, = 56 (hinh 4.3)

Banh rang z, = 56\ _Banh rang z; = 14

Lon bot

Dong co

Hinh 4.3 : Minh hoa giai phap lam déu van béanh
*Nguyén ly hoat dgng
Khi dong co quay sé& truyén chuyén dong cho lon bot va canh quat k thong

qua bo truyén dai rang. Do chénh léch vé s riang cua lon réi bot va dia chién sé& diéu

khién thoi céc soi bot x6 léch theo y.
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CHUONG 5 KHAO NGHIEM

5.1 Théng sb6 banh can khao sat

Sau khi thiét bi da dugc ché tao, ching ta tién hanh khao nghiém qué trinh
tao van banh thuc té va thay ddi cac théng sb dé dat duoc chat lwgng san pham yéu
cau. Theo yéu cau cua nha san xuat, ching ta can phai khao nghiém cac thdng sé
nhu sau:

- Puong kinh banh

- buong kinh sgi banh

- b6 day banh

- Trong luong

- Mau sic

- Mat @6 van banh

- Mat d6 tap trung tai tdm banh

5.2 Chuan bi dung cu do va nguyén liéu thir

5.2.1 Dung cu do
5.2.1.1 Can dién tw

Dung dé do trong lwong cua béanh

Hinh 5.1: Cén dién tir
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5.2.1.2 Thwérc cap dién tir
Dung dé do duong kinh banh, d6 day banh va duong kinh soi banh

Hinh 5.2 : Thudc cap di¢n tr
5.2.1.3 Can

Dung dé can nguyén liéu thir nghiém

Hinh 5.3 : Cén
5.2.2 Nguyén li¢u thir nghiém

Han hop bot 1am bénh trang ré (theo cong thic pha ché caa nha san xuat) bao gom
cac thanh phan chinh nhu sau:

- Bo6t gao tinh 3 kg

- Botmitinh 1 kg

- Botnép0,2 kg

- Dau nanh, dau xanh 0,2 kg

- Muébi 0,15 kg

- buong 0,15 kg

- Céc phu gia khac 0,3 kg

- Nudc 5,6 kg
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5.3 Qui trinh tao bot

Theo qui trinh ctia nha san xuat, trinh tu thuc hién qui trinh tao bot nhu sau:

- Can nguyen liéu rdi cho vao thiét bi khudy tron.
- Can nudc va cho vao thiét bi khudy.

- Khudy trong khoang thoi gian 30 phuit.

Hinh 5.4 : Khuay bot

- Sau d6 dé khoang 2,5 tiéng cho 1én men tw nhién.

Hinh 5.5: Bot sau khi khudy

5.4 Chuan bi thiét bi

- Cai dat céc thdng sé nhu sau:

+ Do Iéch tdm cuaa lon rai bot so vai dia chién theo phuong X khoang 37mm

+ Do 1éch tdm cua lon rai bot so vaéi dia chién theo phuong Y khoang 25mm

+ S5 16 bot: 8

+ Ban kinh cua vong tron cac 16 bot: 50mm
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- Bat CB nguén dién
- Bat cdng tic xoay cho dong co lon rai bot quay
- Bat cdng tic xoay cho dong co cua dia chién quay
- Cai dit nhiét d6 cua dia chién khoang 100° C
- Sau d6 cai dat cac thdng s6 nhu sau.
+ Sb vong quay cua lon rai bot : 31 vong/phut
+ S6 vong quay cua dia chién : 18 vong/phat
Sau khi may da cai dat xong cac théng, ta tién hanh kiém tra lai 1an cudi cac chuyén
dong cua dia chién, lon rai bot.
- Bat cdng tit xoay cho mam xoay chuyén dong xem c¢6 tuong Gng Véi ting vi tri dé
lon bot rai bot 1én dia chién.
- Stir dung may do nhiét do kiém tra nhiét do bé mit dia chién xem dat dugc nhiét do
dé 1am chin banh chua.
5.5 Ré banh
- Trudc tién, ching ta mé van dé cho dau chay xudng va bdi tron dia chién. Muyc
dich 1a dé banh sau ré khong bi dinh 1én dia chién va nguoi tho dé dang lay banh.
- Sau d6 chling ta md van dé cho bot tir thiing chay xudng lon rai bot.
- Qua trinh ré banh duoc thuc hién nhu hinh 5.6

Hinh 5.6: Qua trinh ré banh
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- Banh sau khi chin duoc lay ra biang phwong phap thu cong.

- Sir dung stung do kiém tra nhiét 6 néu banh nao chua chin ching ta diéu chinh
tang nhiét d6 1&n, con banh nao bi chay ching ta giam nhiét do xudng. Bam bao céac
banh ré trén dia chién phai chin déu.

- Qua trinh ré banh cir 13p lai lién tuc.

- Sau khi 1am xong, tit may va lam vé sinh céc dia chién, céc 16 ¢ lon rai bot va vé

sinh may.
5.6 Khao nghiém va két qua

Qué trinh khao nghiém duoc thuc hién hon 50 lan véi mdi 1an khao nghiém
chung ta diéu chinh céc thdng s6 dong hoc va nhiét ciia may nhu téc do quay lon rai
bot, téc d6 quay dia chién, vi tri tAm lon rai bot so véi tAm dia chién, kich thuéc
canh quat tao gi6 ...dé 1am sao banh 1am ra dat yéu ciu. Sau ddy 1a 4 trudng hop
tiéu biéu minh hoa cho qué trinh khao nghiém (mdi lan khao nghiém c6 su tham gia

can bo ky thuat cta co s¢ san xuat).
*Trwong hop 1

- Céc thong sé do duoc:
+ Sb vong quay cua lon rai bot :36 vong/phut
+ Sb vong quay cua dia chién : 28 vong/phut
+ Nhiét d6 dia chién do dugc : 134°C
- Kich thudc canh quat 110mm x 70mm
- Khoang cach tdm lon bot va tam lon gan canh quat 270mm

- San pham lam ra véi cac thong sé nhu bang sau:

STT Chi tiéu Gia tri lam Gia tri 1am bang
bang may thi cong
1 | Buong kinh banh @190 @200 + 220
2 | buong kinh sgi banh 0,53 04+0,5
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3 | B day banh 1,07 05+0,7

4 | Trong lugng 5,6 79 + 89

6 | Mau sic Trong, tring Trong, tring
7 | Mat d6 van banh Chua déu Tuong d6i déu
8 | Mat do tap trung tai tam banh Chua dat it

Bang 5.1: Thong s banh trang ré lan 1

- Nhan xét: banh 1am ra mét vai chd bi chay, van banh chwa déu, mat do tap trung

tai tam con day va bi 16.

N Bi chay
Bi 15

Mat do tap
trung day

Hinh 5.7: Banh trang ré khao nghiém lan 1

*Truwong hop 2

- Céc thong sé do duoc:
+ S6 vong quay cua lon rai bot :38 vong/phut
+ Sb vong quay cua dia chién : 26 vong/phut
+ Nhiét d¢ dia chién do dugc : 120°C

- Kich thudc canh quat 110mm x 70mm

- biéu chinh khoang cach tam lon bot va tdm lon gan canh quat 240mm
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- San pham lam ra véi cac thong sé nhu bang sau:

STT Chi tiéu Gia tri lam Gia tri lam bing

bang may tha cong

1 | Buong kinh banh 210 200 + @220

2 | buong kinh sgi banh 0,51 04+05

3 | B day banh 0,99 05+0,7

4 | Trong lugng 6,4 79 + 89

6 | Mau sic Trong, tring Trong, tring

7 | Mat d6 van banh Chua déu Tuong d6i déu

8 | Mat do tap trung tai tam banh Chua dat it

Bang 5.2: Thong sb béanh trang ré 1an 2

- Nhan xét: banh 1am ra van banh van chua déu, mat do tap trung tai tim van con

day, vién banh chua dep.

Hinh 5.8: Banh trang ré khao nghiém lan 2

*Trwong hop 3

-Céc thong sb do duoc:
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+ Nhiét do dia chién do dugc : 116°C
- Kich thudc canh quat 200mm x 50mm

- Khoang céch tdm lon bot va tdm lon gan canh quat 220mm

- San pham lam ra véi cac thong sé nhu bang sau:

STT Chi tiéu Gia tri lam Gia tri lam bing

bang may tha cong

1 | Buong kinh banh 200 @200 + @220

2 | buong kinh sgi banh 0,48 04+05

3 | bo day banh 0,6 05+0,7

4 | Trong lugng 6,8 79 + 8¢

6 | Mausic Trong, trang Trong, trang

7 | Mat d6 van banh Tuong doi Twong d6i déu

8 | Mat do tap trung tai tam banh Chua dat it

Bang 5.3: Thong sb banh trang ré 1an 3

- Nhan xét: banh 1am ra van banh twong d6i déu, mat do tap trung tai tam van con

day va bi 16

Bi lo

Hinh 5.9: Banh trang ré khao nghiém lan 3

Mat d6 tap
trung day
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*Trwong hop 4

- Céc thong s6 do dugc:

+ S6 vong quay cua lon rai bot :45 vong/phut

+ Sb vong quay cua dia chién : 29 vong/phut

+ Nhiét do dia chién do duoc : 116°C
- Kich thude canh quat 200mm x 50mm

- Khoang céch tdm lon bot va tdm lon gan canh quat 230mm

- San pham lam ra véi cé4c thdng sé nhu bang sau:

STT Chi tiéu Gia tri lam Gia tri lam bing

bang may thi cong

1 | Buong kinh banh @210 @200 + 220

2 | buong kinh sgi banh 0,53 04+05

3 | B0 day banh 0,65 0,5+0,7

4 | Trong luong 7,2 79 + 8¢

6 | Mausac Trong, trang Trong, trang

7 | Mat d6 van béanh Péu Tuong d6i déu

8 | Mat do tap trung tai tam banh it it

Bang 5.4: Thong sb banh trang ré lan 4
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- Nhan xét: banh 1am ra van déu va duoc nha san xuét chap nhan.

Hinh 5.10: Banh trang ré khao nghiém lan 4

5.7 Két luan

- Qua trinh khao nghiém dugc thyc hién nhiéu 1an véi mdi 1an khao nghiém

ching ta phai diéu chinh rat nhiéu théng sb dé tim ra san pham dat.

- Trong 4 trudng hop khao nghiém tiéu biéu, truong hop thir 4 duoc céc nha

san xuat chap nhan. San pham dat yéu cau chét luong.

- Tuy nhién, vién banh van con mét vai soi bot thira do chuyén dong vao, ra

két hop lon rai bot quay lién tuc tao nén.
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CHUONG 6 KET LUAN

6.1 Két luan

- Ung dung mé phong dong hoc gitp ching ta khao sat dugc cac van banh
trudc khi chon phuong an thiét ké.

- Mb phong d6ng hoc gilip ching ta tinh toan duoc qui dao chuyén dong cua
lon rai bot va dia chién.

- Tt hinh anh mé phong, chdng ta s€ quan sat dugc cac van banh lam ra va
c6 phuong an thich hop dé diéu chinh van béanh theo y mudn.

- Qua khao nghiém thuc té, banh trang ré 1am ra dat duoc c4c yéu cau vé chat
lugng va duoc nha san xuat chap nhan. Tuy nhién, vién banh van con mot vai soi
bot thira do chuyén dong vao, ra két hop lon rai bot quay lién tuc tao nén.

- V6i giai phap 1am déu van banh da néu ¢ chuong 4, phuong phap khi dong
hoc da giai quyét dwoc mat do tap trung tai tam banh.

- Nhin chung, banh trang ré lam ra dat yéu cau vé chat lugng theo thong sé

cta banh san xut bang phuong phap thii cong.
6.2 Hwéng phat trién dé tai

- Pé san pham dat chat lugng hon nita, chling ta can phai nghién ciu thém vé
khi dong hoc nhu van téc gio, hinh hoc caa canh...

- Ché tao may hoan chinh va tién dén thanh lap day chuyén san xuat banh

trang ré tu dong hoan toan tir khau cap bot dén khau lay banh.
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