S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

DAI HOC THAI NGUYEN
TRUONG DAI HOC KY THUAT CONG NGHIEP

NGHIEN CUU TAO HINH BE MAT BANH RANG CON
XOAN VA GIAI PHAP NANG CAO CHAT LUQNG BE

MAT RANG CON XOAN KHI GIA CONG

TRINH THANH THIEN

THAI NGUYEN, NAM 2013

S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/




S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

DAI HOC THAI NGUYEN
TRUONG PAI HOC KY THUAT CONG NGHIEP

LUAN VAN THAC SY KY THUAT

NGHIEN CUU TAO HINH BE MAT BANH RANG CON
XOAN VA GIAI PHAP NANG CAO CHAT LUQNG BE

MAT RANG CON XOAN KHI GIA CONG

Nganh: CONG NGHE CHE TAO MAY

Ma sb:

Hoc vién: TRINH THANH THIEN

Nguoi huéng din khoa hoc: GS.TS. BANH TIEN LONG
TS. NGUYEN TIEN BONG

THAI NGUYEN, NAM 2013

S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/




S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

PAI HOC THAINGUYEN  CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PHKT CONG NGHIEP Doc 1ap — Tu do — Hanh phiic

THUYET MINH
LUAN VAN THAC SY KY THUAT
PE TAI
NGHIEN CUU TAO HINH BE MAT BANH RANG
CON XOAN VA GIAI PHAP NANG CAO CHAT LUQNG

BE MAT RANG CON XOAN KHI GIA CONG

Hoc vién: Trinh Thanh Thién
Lop: K13 - CNCTM
Chuyén nganh: Cong nghé Ché tao may
Nguoi HD khoa hoc: GS.TS. BANH TIEN LONG
TS. NGUYEN TIEN DONG
Ngay giao dé tai: 01/11/2012
Ngay hoan thanh: 01/2/2013

NGUOI HUONG DAN KHOA HOC HOC VIEN

GS.TS BANH TIEN LONG TRINH THANH THIEN

TS. NGUYEN TIEN PONG

DUYET BGH KHOA SAU BDAI HOC

56 hoa boi Trung tdm Hoc liéu http://www.lIrc-tnu.edu.vn/




S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

LOI CAM DOAN

Tac gia xin cam doan ludn vin nay 13 cong trinh do t6i tong hop va nghién
ctru. Trong ludn van c6 st dung mot sb tai liéu tham khao nhu di néu trong phén tai
liéu tham khao d3 duoc trich dan. Cac két qua két qua tinh toan, md phong duoc
thyc hién dudi sy hudng dan cua GS. TS. Banh Tién Long va T.S Nguyén Tién Péong

1a trung thuc va chua timg dugc cong bd trong bat ky cong trinh nao khéc.

Tac gia

Trinh Thanh Thién
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Loi cam on

Bang tdt ca sw kinh trong em xin bay té long biét on sdu sdc téi GS. TS.
Banh Tién Long va T.S Nguyén Tién Péng - nguoi da tdn tinh hwdng dan em trong
suét qud trinh nghién ciru va hoan thanh ludn van.

Pong thoi, em xin chdn thanh cam on Ban gidm hiéu truwong Pai hoc Ky
thudt Cong nghiép, Khoa Pao tao sau dai hoc, Ban gidm hiéu truong Cao ding
cong nghiép Phuc Yeén da tao moi diéu kién thudn logi cho em trong qud trinh hoc
tdp, nghién curu va thuc hién ban ludn van nay.

Xin cam on gia dinh, dong nghiép va nguoi than da déng vién giip d toi
trong suot thoi gian hoc tdp nghién citu va hoan thanh ludn van.

Xin tran trong cam on!

Tac gia

Trinh Thanh Thién



S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

MUC LUC
DANH MUC CAC HINH VE - PO THI - ANH CHUP ..........cocooviiieiieeeeeeeeeenn 8
PHAN MO DAU......coiiooiimiiniie i 10
Tinh cAp thidt clia @8 tA:........o.co.oovvecvcveeeeececece e 10
Muc dich Cla @& T2, ..ot 10
Doi twrgng nghién ciru clia @& tARs.........cooovvivecececeeeeeee e, 10
4. Phwong phap nghién ctru clia d@ tAiz...........ccooovvvvvereeceeiereeeceeeeseee e, 10
5. Y Nhia €la @8 B0 ...oo.ovvvecececeececee s 11
6. NOI dung TUAn VAN ...t 11

CHUONG I: TONG QUAN VE BANH RANG CON RANG CONG VA TiNH
TOAN CAC THONG SO HINH HQC CUA BQ TRUYEN BANH RANG CON

RANG CONG ..ottt iss sttt ens sttt s et snans 12
1.1. GIOL THIEU CHUNG ........cooiiiieieeeeeeeeeeeeee ettt en s 12
LI LU @M.t 12
L12NRUQC @EEIMN ..ottt 12
1.1.3.Phin loai banh rang con rang cong.............cccocveviiiiiiniinicni e 13

1.2.CAC THONG SO CO BAN CUA BANH RANG CON RANG CONG HE

GLEASON. ...t 14
121 TF SO EPUYRM fu oottt 14
1.2.2.80 TANG Zi......ooeeeeeeeee et 14
LL2.3.MI0 QU ... 15
1.2.4.Chiéu dai trung binh ciia dwong sinh con 1dn Le.............cccoocoooeveverniennnn, 15
1.2.5.Chiéu dai trung binh ciia dwong sinh ¢on 1An L. ..........cccoocoovveveveieniiernnn, 15
1.2.6.Puwong Kinh @Au dao Dy...........c.oovvvrvieieeeeeeeeeeeeee et 15
1.2.7.H8 86 ChiU CAO FANG. ...t 16
1.2.8.Khe hé hwomng Kinh:...........ocooooiiiii e 16
1.2.9.GOC AP IWCE. ...coeoneeeeieeeeeeeee ettt nne s 16



S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

1.2.10.GOC CON NUOAU. «.vervevieieiieieieeie sttt sttt sttt sbe e 16
1.2.11.GOC XOAN CUA TANE ..ot s s s st en s 16
1.2.12.Chon RWONE FANG ......coooiiiiiiieiiee e 17
1.2.13.Chon chiéu rong VANh FANG b. .........ccovvevveveieeieieeeieeeeeeeseee e 17
1.2.14.Sw dich chinh banh rang. .............ccccooiii i 18
1.2.15.Cac Kich thwée profil rang:..............coooiiiiiiii e 19

CHUONG 2 : TAO HINH BE MAT BIEN DANG BANH RANG CON RANG CONG

HE GLEASON. ..ottt ettt sttt et n ettt s e s nnee 21
2.1 Tao hinh banh rang con rang CoNg .............c.cccoiviiiiiiiiiii 21
2.1.1 Nguyén ly tao hinh banh riang con hé Gleason....................ccooeiviiiiininnns 21
2.1.2 Nguyén Iy ché tao banh ring Klingelnberg.................c..ccccocevvvrernreenrenrnnene. 22
2.1.3 Nguyén Iy ché tao banh rang Oerlikon ...............c..ccoccoeveevrveesresreerenreenn. 24
2.1.4 Uu nhuoc diém ciia tirng hé banh ring con ring CONg.........c..coevvevrrenene. 25

2.2.2 Phwong phap bé mit bién dang ring ciia banh ring con ring cong hé

01212 TS0 o SO SSSRSTSSPSN 27

CHUONG III: TINH TOAN THIET KE PAU DAO GIA CONG BANH RANG CON
RANG CONG HE GLEASON. .......oooviiiiiieieeecieeeeese et 40

3.1.NGUYEN LY GIA CONG BANH RANG CON RANG CONG HE GLEASON. 40

3.2.COSOLY THUYET CHE TAO BANH RANG GLEASON. .........cccocovoernrnne. 41
3.3.CAC LOAI DPAU DAO GLEASON. ......cocooiiiiiiisieieeeeeetee et 43
3.3.1.Piu dao phay con ring cong kep bang co Kho...............ccccoovvvvvererernrnnnne, 43
3.3.1.2.PAu dao phay tinh............c.coooovrvrieicieceeee e, 44
3.4.XAC PINH KiCH THUOC THIET KE CUA PAU DAO. ........ccccocoovvverrennn, 44
3410 NEBU dA0..........oooeoieieceeeeeeeee e 44
3.4.2.Pwong kinh danh nghia ciia dau dao dn............c..co.coovvevervirirersreseeenenen, 45
3.4.5.ThONE 80 MINH NOC. ..o, 48
3.4.6.Chon huéng quay ciia dAu dao..............coovvveereeveecieieseeeees e, 51



S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

CHUONG IV: THUC NGHIEM ........ccocooiiiiiiiiireieiee et sns 52
4.1 Muc dich thue nghi€m ... 52
4.2 CHON PROL. ..o 52
4.3 ChON @AU A0 ......oooeoeeeeeceeeeeeeee ettt ens et 4
4.4 NAng ca0 chat Iwrong AU dA0.............cocovoivieeeieeeeee e 4

4.4.1 ThAM NIt PIASINA .........ooovieeieieeseeee ettt 4

4.4.2 Phil PVD — TN oot 5
4.5 CIOM MAY ...ttt ettt sttt s et e b et et e be et e e b e e b e e st e st e st et e sbenbesbesreareas 6
4.6 Chon may chay ra dé Kiém tra vét tiép Xtc........c.cooovveverrrereereeeceeee e, 7
4.7 Tién hanh thi NGRIGIN: ...........co..ooviviieececeeee e, 8
4.8 KET QUA THUC NGHIEM .........cooooviivimiereeeceesiessesseseeseessesseeseessessssesssensen s 11
K&t luin va Kién nghi...........cocoooooievoiiieeeeeeeeeeeee e, Error! Bookmark not defined.



S6 héa bai Trung thm Hoc liéu http://www.lIrc-tnu.edu.vn/

DANH MUC CAC HINH VE - PO THI - ANH CHUP

TT Hinh Noi dung Trang
1 |Hinh1.1 Thong s6 hinh hoc ciia banh ring con ring cong 16
2 |Hinh21 Nguyén ly tao hinh banh rang con hé Gleason 21
3 | Hinh 2.2 So do nguyén 1y gia cong banh ring con hé -

Oerlikon
4 | Hinh 2.3 So dd gia cong banh ring con ring xoan 25
5 |Hinh24 Pau dao trong hé truc toa do Sq 26
6 |Hinh25 Phuong trinh bé mit ctia banh riang det sinh 27
7 |Hinh 26 Cat banh ring Z, va Z, 28
8 | Hinh2.7 Thiét 1ap cong thirc tinh ten xo quay. 31
9 | Hinh238 Qua trinh hinh thanh mat hong rang 33

10 | Hinh2.9 Hé véc to xac dinh toa do diém bé mat hong rang 36

11 | Hinh 3.1 Nguyén ly gia cong banh rang con xoan 39

12 | Hinh 3.2 Tiét dién cua cac con chia banh ring 40

13 | Hinh 4.1 Phoi duogc tién tho 50

14 | Hinh 4.2 Pho6i duoc tién con 51

15 | Hinh4.3 Ban v& ché tao banh ring con xodn 54

16 |[Hinh4.4 Ban vé than dao 58

17 |Hinh 4.5 Ban vé két cau ludi cit trong va ludi cat ngoai 58

18 | Hinh 46 Béfl v& két cau dung cu gia cong banh ring con 59

xoan

19 | Hinh 4.7 Pau dao banh rang con xoan khi chua dugc 60

tham

20 | Hinh4.8 | Thép P18 thim & 500° + 530°C 60

21 | Hinh 4.9 Pau dao phu PVD — TiN 61

22 | Hinh 4.10 Dao cat banh ring con xodn khi dugc lap dau dao 62

hoan chinh

23 | Hinh4.11 M4y gia cong banh ring con ring xoan 62




S6 héa bai Trung thm Hoc liéu

http://www.Irc-thu.edu.vn/

24 | Hinh4.12 | May chay ra dé kiém tra vét tiép xuc 63
25 |Hinh4.13 | Ga phoi 63
26 | Hinh 4.14 Kiém tra tong quan 64
27 | Hinh 4.15 Bénh rang dang dugc gia cong 65
28 | Hinh4.16 | So sanh hai bé mit ring 66
29 |Hinh4.16 | Bé mat ring dugc phong dai 67
30 | Hinh4.17 | Phoi khi cat xong 67
31 |Hinh4.18 Nghién ring con ring xoan 69




