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BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
Trudng Pai Hoc Su Pham K§ Thuat TpHCM Bbdc Lap- Ty Do- Hanh Phuic

KHOA CO KHI MAY - BO MON CONG NGHE CHE TAO MAY
NHIEM VU TIEU LUAN

CHUYEN PE: THIET KE MAY CAT KIM LOAI

Ho va tén sinh vién: D6 Xuan Loi MSSV: 10403077
Dé 14 : Thiét ké mdt may tién van ndng véi cac yéu cau sau day:

1. Hop tbc dd dung co ciu banh rang di trwot c6 cac théng sb sau:

- Phwong an khénggianZ=3 (1.3 + 1.1.2.2) = 21

- Sb vong quay nhé nhét cla truc chinh : Ny, = 4 vong/phat

- Céng bdi chia chudi sb6 vong quay : ¢ = 1,41

- Pong co c6 cong sudt N = 5 KW ; sb vong quay ng = 2940
vong/phut

2. Hop chay dao cd nhdm co s& dung co céu Norton va nhém gép
bdi ding co’ cau banh rang di trwot dé tién cac loai ren sau:

- Ren quéc té : t,=0,5;0,625;0,75;0,875:1:;1,25:1,5;1,75;
2;225;25;275;3;35;3,75;4;45;5;5,5;6 (20 gia tri)

- Ren modun: m=0,25:0,5;0,75;0,875:1:125:15:1,75;
2;2,25;25;2,75;3 (13 gia tri)

- Ren Anh:n=48 ;46 ;44 ;40 ;36 ;30;28 ;24 ;23 ;22 ;20;
1 1 1 3 1

2 2 2 4 2
18;16:;15:;14:;12:;11:;10;9 :;9:8:;7 :;7:6:;5 :5:4 :4 ;
3 1

4 2
4;3 ;3 (31qiatr)

- Ren Pitch: P =92 ;88 ;80;76;72 ;64 ;56;48 ;44 ;40 ; 36 ;
32;30;28;24;22;20;18;16;15;14;12;11;10;9; 8 (26 gia
tri)

Yéu cau céc ti sb truyén ctia nhém gép boiig = 1/4;1/2; 1/1; 2

Ngay giao nhiém vu: 08/11/2014
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Ngay hoan thanh nhiém vu: 30/12/2014

Giang vién huéng din: Trin Qudc Hung

Muc Luc

Phan I
THIET KE HOP TOC PO
HOP TOC PO DUNG CG CAU BANH RANG DI TRUQT
. Xdc dinh cdc thong s6 dong hoc co ban.

S6 cap van tdc truc chinh Z = 21

S6 vong quay nhd nhit cia truc chinh : ny, = 4 vong/phiit

Cong bdi ctia chudi sd vong quay : ¢ = 1,41

Pong cd c6 cong suadt N =5 KW ; sd vong quay ng. = 2940 vong/phiit

S6 cap toc do truc chinh.

Theo bang 1-3 bang s& vong quay tiéu chudn sach thi€t k&€ mdy cit kim
loai ta ¢6 s6 vong quay cua truc chinh nhu sau.

n, =4 vg/p n;; = 180vg/p
n, = 5,6 vg/p niz =250 vg/p
n; =8 vg/p nis = 355vg/p
n,=11,2 vg/p n;s = 500 vg/p
ns=16 vg/p nie =710 vg/p
ne = 22,4 vg/lp n;7 = 1000 vg/p
n; =31,5 vg/p nis = 1410 vg/p
ng=45 vg/p n; = 2000 vg/p
no =63 vg/p Ny = 2800 vg/p
nio =90 vg/p ny; = 4000 vg/p
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n;g = 125 Vg/p

Il. Chon phuong an khong gian.
Z=3(13+1.122)=21
S6 cap tdc dd nhanh: Z.Zy =3 1 3 =9 cip
(1) ©) 3
SocAptocddcham: ZZy =3 1 1 2  2=12 cap
(1) (0 © 3) (©)
Kiém tra Ri= = =1,26" = 7,85 < [R] Pat.

Ludi két cau.

SVTH: D6 Xuan Loi Trang 4



THIET KE MAY CAT KIM LOAI GVHD:TRAN QUOC HUNG

i
7\ ;IVA\\

SRR
RN

N1 N2 N3 Na Ns Ne N7z Ns N9 Nio N11 N12 N13 N14 N15 N1 N17 N18 N1 N20 N 21

N,

/)
/
=
—

SVTH: D6 Xuan Loi Trang 5



THIET KE MAY CAT KIM LOAI GVHD:TRAN QUOC HUNG

D thi vong quay

I No

//ANN

113

Nt N2 Ns Na Ns Ns N7 N8 N9 Nio N11 N12 N13 N14 N1s N1s N7 N1 N1 N20 N21

1. Tir do thi vong quay ta xdc dinh dugc cic ti sé truyén i.

11 = =
i3 = 1

y=1p =113 = ¢’ = (1,41)?
2. X4c dinh ti s6 truyén dai
Tir d6 thi vong quay ta ¢6 ng =n; = 1000 vg/p
Tur dé bai cho ng = 2940 vg/p
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= id = = = =
3. X4c dinh so ring cua cic cip banh ring.
Theo bang 2-4 bang chon banh ring sich thi€t k& may cit kim loai ta

z

CO.
2z i
h=i;=1p= ==
=1=
84 lg=lg=1n= = =

o=ip=13 =’ =(1,41)’=

Kiém tra lai cdc ty s& truyén theo diéu kién sai s cho phép.
A [A]
Sai s8 vé ty s6 truyén A, :
A =

V6i, iy :ty s6 truyén thuc t&€ sau khi c6 dugc sO ring clia cdc banh ring

i 1ty sO truyén tiéu chuin.
Sai s8 vé ty s6 truyén cho phép [Aj]

[Ai] = £10(p-1) =+10.0,41 =+ 4,1

e R 2 2 ~ A
Kié€m tra c4c ty sd truyén

An= =.100 =0,60 %
Ai,= = .100=-0,7 %
A =0%

Au= =.100 =0,35 %
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Ais= =100 =0,25 %
Aigz = .100 =0,6%
Céc ti s6 truyén i dat déu nim trong gii han cho phép
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. So do ddong va s¢ do truyén lue.
1. So d6 dong

z, Zs

Z4
- -
- -
Za Z1o
- -
- -
Z
‘ - Zr gy 71,
Z' Zs Z4'

- -
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2. So d6 truyén luc.
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3. Tinh s0 vong quay thuc té.
N1 = NoN1NaNshgng = 1000 . = 4,05 vg/p

N, = NoN2NaNsngng = 1000. = 5,79 vg/p
N3 = NonsnaNshegng= 1000. = 8,1 vg/p

N4 = NoNiNyNsnsng = 1000. = 11,4 vg/p
Ns = NoN,NsNshyng= 1000 = 16,2 vg/p

N = NoN3NsNshsnNg= 1000. = 22,8 vg/p
Ny = NgN1NsNsngne= 1000. = 31,9 vg/p
Ng = NgN,N4NsNegng = 1000 = 45,6 vg/p
Ng = NoN3N4Nsngny = 1000 = 63,8 vg/p
N1o = NoN1NsNsn7Ne= 1000. = 89,9 vg/p
N11 = NoN1NgNsnsNg = 1000. =128,4 vg/p
N12 = NoN1NsNsnyNg = 1000. = 186,3 vg/p
N13 = NoN1NeNny; = 1000. = 253.7 vg/p
N1s = = NgNyNyeny; = 1000. = 362,5 vg/p
Nis = = NgN3nyeny; = 1000. = 507,4 vg/p
N1 = NoNiN1oN1, = 1000.. = 714 vg/p
N17 = NoNzN1oN1; = 1000..= 1020 vg/p
N1s= NoN3Nien= 1000.= 1428,5 vg/p
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N1s = NoN1N1eN13 = 1000. = 2000 vg/p
Ny = NgNNpN13 = 1000. = 2857 Vg/p
N1 = NgN3sNpN13 = 1000. = 4000 Vg/p

4. Tinh sai s6 vong quay.
Tinh sai s& A, giita s6 vong quay thyc t&€ n, clia may so vdi vong quay tiéu
chuin n, theo cong thic sau.

A, =.100%

Sai s& vong quay cho phép.
[An]=x10(p-1)==x10(1,41-1)=4,1%

Ta c6 thé 1am tron : [A,] = +4.1%.

Lap bang dinh gid sai s6 vong quay.

n n» N3 Ny N5 Nge 7 nNg
nq«(vg/p) 4,05 5,79 8,1 11,4 16,2 22.8 31,9 45,6
n.(velp) | 4 5,6 8 11,2 16 224 | 315 45
A, 1,25% 3,3% 1,25% | 1,78% | 1,25% | 1,78% | 1,26% | 1,33%

Ng Nio Ny ni2 ni3 N4 nis Nie

nq(vg/p) | 63,8 89,9 128,4 | 185,3 253,77 | 362,47 | 5074 714

n.(vg/p) 63 90 125 180 250 355 500 710
A, 1,26% | -0,07% | 2,7% 3,4% 1,4% 2,1% 1,48% 0,6%
NPy, nig Nig Nao Na;

nq«(vg/p) | 1020 | 1428.,5| 2000 2857 4000

n.(vg/p) | 1000 1410 2000 2800 4000
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A, 2,04% | 1,3% 0% 2% 0%

Do thi sai so
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4,1

Phin II: Hjp Chay Dao

Hop chay dao diing co cdu Norton va banh ring di trugt d€ tién céc loai
ren sau:

Ren quéc t& : t,=0,5;0,625;0,75;0,875;1;1,25;1,5;1,75;2;2,25;2,5;
2,75:3:35:3,75:4:45:;5:5,5;6

Ren modun: m=0,25;0,5;0,75;0,875;1;1,25;1,5;1,75;2:;2,25;2,5;
2,75 ;3

Ren Anh:n=48 ;46 ;44 ;40 ;36 ;30;28;24;23:;22:;20;18;16;15;14;
1 1 1 3 1 3 1

2 2 2 4 2 4 2
12;11;10;9 ;9:;8:;7 ;7;6:;5 :;5;4 ;4 ;4;3 ;3

Ren Pitch : P=92 ;88 ;80 ;76 ;72 ;64 ;56 ;48 ;44 ;40 ;36 ;32 ;30;28 ;24 ;
22:;20;18;16;15;14;12;11;10;9;8

Yéu ciu cic ti s6 truyén ctia nhém gap boi iy = 1/4;1/2;1/1 ;2

1. Sip xép bang ren
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SVTE

ng 14

Ren qudc té
- 0,875 | 1,75 3,5
- - - 3,75
0,5 1 2 4
- - 2,25 4,5
0,625 | 1,25 2,5 5
- - 2,75 5,5
0,75 1,5 3 6
1/4 1/2 1/1 2/1
Ren Modun
- - 0,875 | 1,75
0,25 0,5 1 2
- - - 2,25
- - 1,25 2,5
- - - 2,75
Ren Anh i
48 24 12 6
46 23 - -
44 22 11 5,5
40 20 10 5
- - 9,5 4,75 —‘
36 18 9 4,5
- 16 8 4
30 15 7,5 3,75
28 14 7 3,5
1/4 1/2 1/1 2/1
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Ren Pitch
- 48 24 12
92 46 - -

88 44 22 11
80 40 20 10

76 : . .
72 36 18 9
64 32 16 8
i 30 15 :
56 28 14 i

1/4 1/2 1/2 2/1

2. Thiét ké nhém co s&

Z Z
Uz
Zs
Zs
. Z. Zs
z:
Al
— =
=, —
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Nu N
I — y — —
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> DE& citren qudc t&. cin cdc banh ring 1a:
Z1:73,7476 77, 72o=1,75;2:;2,25;2,5:2,75,3
Vi s0 ring can gidi han 1a 24 < Z < 60
Ta nhan véi 1 hing s6 14 16 Z, ; Zs; Z4;Z6 3 Z7 5 Zo=28 ; 32 ; 36 ;40 ; 44; 48
> D& cidt ren Modun 1a:
Zi:75,76,79=0875;1;1,25;1,5
Ta nhin véi 1 hi"mg s01432:7,:75;Z¢, Zo=28 ;32 ; 40; 48
> D& citren Anh la:
2,272,375, 2437532657770=73755;9;9,9,5;10 ;11 ;12
Tanhan véi 1 hing s6 14 4:Z,;7Z,; 7357475326, Z7 3 Zo =28 ;30 ;32 ;
36:38 ;40 ;44 ;48
> D& cdtren Pitch 1a:
Z21;7:,73,74,76;77;,79=14;15;16;18;20;22 ;24
Tanhan véi 1 hing s6 14 2:Z, ;Z,; Zs 3 Zs; Zs, Z7; Zo = 28 ;30 ; 32; 36;
40 ;44 ;48
= Vay ta chon sO ring cla banh rang hinh thapla : Z, ;7Z,; 75 ;724,75 ; Zs;
Z7:,78.70=28;30:;32;36;38;40 ;44 ;46 ;48
= Chon Z, =28
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3.Thiét k& nhém gip boi dung co caAu banh ring di truot.
Taco: igp= 5,5,
Co cAu banh ring di trugt.
PAKG: 2.2
PATT: I-11 2(1).2(2)
Lu6i k€t cau va do thi vong quay

i, . . .
'gb1 'gb2 '9b3 '9b4
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Dua vao do thi vong quay ,ta xdc dinh céc ty sO truyén i i, i3 ,1s va ta

tinh cac ig

== h=1;3== 14=0¢=
igbl = i1.i3 = . =
igb1 = iz.i3 = . =
igbl = i].i4 = . =
igbl = i2.i4 = . =

Xéc dinh s6 ring clia cdc banh ring.
Nh6ém a: Chon trudc 27, = 84
1= = =

1= = =
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Nhém b : Chon 2.Z,= 84

i1: = =
= = =
Z4= |43
mes | f| |26
23_
I HI:I s
Zy=24 | \ —_
=56, 22" = =
Z1= 22_42 -
o8 42 \
— X Kem X ==
~
|
= 3 =

3. Thi€t k& nhém truyén dong bu.
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GVHD:TRAN QUOC HUNG
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D€ tinh iy, cho mdy cit theo budc ren qudc t& t, = 5 mm. Theo bang x&p
ren ta chon truc bude vit me t, = 6 mm , banh ring di trugt clia co ciu
norton trén truc II ¢c6 Z, = 28.Theo badng x&p ren ty sd truyén clla nhém
gap boi ig, = 2/1 va banh ring Zy = 40 ctia khdi hinh thap dn khép véi
banh rdng Z nén;

ICS = iN = =
T cong thic (3-29) tinh dugc t ¥ s6 truyén bi.
ib = icd-ittl ===

Duva theo may hién c6 chon tru6c icq =

tu==.=
Bo banh ring i = c6 thé dung &€ cit ren Anh nhung vi cit ren Anh thuc
hién trén dudng truyén bi dong ciia xich chay dao nén can phdi tinh thém
ic. Muon thuc hién xich bi dong nay phai d6ng ly hop L, va chuyén dong
tryc ti€p tir truc I sang truc II r6i d&n truc I1 . Chuyén dong d€n nhém
gip bdi qua ty sd truyén c6 dinh ice.
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Chon cdt thit ren Anh c6 n = 8 ren/1 inch tic 1 t, = 25,4/8. Dwa vao bang
x&p ren ta bi€t dugc iy = Y4 va i= in= =

= = =
D€ tinh ty s6 truyén iy, khi cit ren modun diing dudng truyén chi dong

clia xich chay dao v6i i d4 bi€t. Cho mdy cidt thif ren modun m = 3 tic t,
=T.m=.3.Dya vao bing xéprenta cd iy =1; i, = do do.

ip= = =
Péng cac ly hgp L, , L, va L; khi cin tién ren chinh x4c
4.Kiém tra sai sé bugc ren
Sau cdc bugc thi€t k& trén ta cin ti€n hanh ki€m tra cdc budc ren dudgc cit.
M&di loai ren ta chi cAn ki€m tra 1 budc.
< D&i v6iren quic t&
Cét thd ren quoc t€ c6 t,=3mmcl iz = ; igp= ;i1 = ;ix= =6
Thé vao phuong trinh cit ren ta ¢6
Ivtc . . . . .6=3mm
Nhu vay khi cit ren qudc t€ ta khong c6 sai s6
%+ DOJi véiren Anh :

Cit thit bude ren n = 5 ren/1 inch tifc 1a t,= = 5,08 mm .

’TaC():ics= ;igb= ;ittlz ;icd2: ;tx=6

Thé vao phuong trinh cit ren ta c6:

Ivtec. . . ..6=5,08032 mm
Sai s8 : At, = 5,08032 — 5,08 = 0,0032 mm

< Pai véi ren Modun :
Cit thtt budc ren c6 m = 1, Trc 1a t, = .m = 3,1416 mm
Tacd:iiw= jip= ;le= jla= ;=06
Thé vao phuong trinh cit ren ta c6:
Ivtc. . . . .6 =3,14258 mm
Sai so : At, = 3,14255 - 3,1416 = 0,00125 mm
< Da&i véi ren Pitch:
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Cit thit buéc Ren c6 D, =32 titc la: t,= = =2,49364 mm
Taco:lw= ;ip= ;le= ;lae= ;tL=06.
Thay vao phuong trinh cait ren ta co:

Ivte. . . . . 6 =2,4948 mm

Sai s0 : At, = 2,4948 — 2,49364 = 0,00124 mm.

K&t luan: Qua kiém tra cdc buSc ren clia mdy thiét k& ta thiy ring sai s
clia viéc chon ti s6 Tt din dén budc ren c6 sai s6 nhung do gia tri rit nhd
nén phuong 4n thi€t k€ nay c6 thé chip nhin dudc
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