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Danh sach nhitng thanh vién tham gia nghién ctru dé tai

1. Chu tri dé tai : ThS. Tran Quéc Hing
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TRUONG PAI HQC SU PHAM KY THUAT COQNG HOA XA HQI CHU NGHIA VIET NAM

1.

THANH PHO HO CHI MINH Poc 1ap - Tu do - Hanh phtc
KHOA CO KHi MAY

Tp. HCM, ngay 18 thang 11 nam 2013

THONG TIN KET QUA NGHIEN CUU

Thong tin chung :

Tén dé tai : “NGHIEN CUU PHUONG PHAP HOT LUNG DAO PHAY MODUL

[\ I \O)

D NN O AN W N

TREN MAY VAN NANG”
M2 s6 : T2013 - 118
Chu nhiém dé tai: ThS. Tran Qudc Hing
Co quan chu tri dé tai: Truong Pai hoc Su Pham K§ Thuat Tp.HCM
Thoi gian thuc hién: 8 thang.
Muc tiéu :

Nghién ctru phuong phap hét lung dao phay modul trén may hét lung chuyén
dung.

Nghién ctru phuong phap hot lung dao phay modul trén may tién van nang.

Thiétké co ciu hét lung dao phay modul lap trén may tién van ning cua xudng
may cong cu.

Tap ban vé& lap va cc ban vé chi tiét cta co ciu.

Tinh méi va sang tao :

Viéc hot lung dao phay modul chua dugc tién hanh trén mdy tién van ning.
Két qua nghién ciu :

Thiét ké thanh congco cauhdt lungdao phay modul lip trén mdy tién van ning.
San pham :

1 thuyét minh béo céo khoa hoc cap truong.

Tap ban v& lap va cac ban v& chi tiét caa co ciu.

Hiéu qua, phwong thirc chuyén giao két qua nghién ciu va kha niing ap
dung :

B mén CN Ché tao may — Khoa Co Khi May — truong Pai hoc SPKT Tp.HCM.

Trwéng Pon vi Chii nhiém deé tai
(ky, ho va tén, dong dau) (ky, ho va tén)
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CHUONG 1 MO PAU

1.1 Toéng quan tinh hinh nghién ciu thudce linh vue dé tai & trong va ngoai nwéc

Trong l4nh vuc san xuit co khi,ngudi ta sir dung rat nhiéu céc loai may moc dé
phuc vu cho viéc san xuat co khi d& dang va hiéu qua nhu : may tién, may phay, may
bao...Trong d6 may phay ciing c6 mét vai trd khong nho dé tao ra luong san pham
khong 16 phuc vu cho xa hoi ngay nay.bé may phay c6 thé cit got duoc kim loai thi
nhét thiét phai c6 dao phay di kém.Qui trinh céng nghé gia céng dao phay c6 nhiéu
cong doan, trong d6 c6 cong doan quan trong la hot lung theo bién dang duong cong
Acsimet cho dao.

Hién nay, chi c6 may chuyen dung hét lung dao phay modul va chua tng dung trén
mAay van ning.Dé dap ing nhu cau d6 ddng thoi ciing dephuc vu cho viéc giang day
n6i dung “May hét lung chuyén ding ciia mén hoc May cat kim loai” tai truong PH
Su Pham K§ Thuat Tp. HCM.,t6i dé xuat dé tai nghién cau khoa hoc cap truong:

“Nghién cieu phwong phdp hot lung dao phay dia modul trén mdy tién van
nang’.
1.2 Tinh cép thiét caa dé tai

2 Vé mat khoa hoc: Viéc hét lung dao phay modul duge thuc hién trén may
tién hét lung chuyén dung ma hi¢n nay xudng may cong cu cua truong PH Su Pham
K§ Thuat Tp. HCM chua c6. Dé tai nay nham nghién ctru phuong phap hot lung dao
phay modul trén may tién van ning dé c6 thé ché tao dao phay modul (déc biét 1a voi
dao c6 modul khéng tiéu chuén) trong diéu kién may moéc thiét bi ciia xudng trudng.

2 Vé mit thuc tién: Mo rong kha ning cong nghé cua cdc may moc thiét bi
van nang.
1.3 Muc tiéu caa dé tai

2 Tim hiéu ciu tao, chtc nang cua dao phay dia médun.

2 Quy trinh c6ng nghé ché tao va phuong phap gia cong mit sau cua dao phay
modun.

2 Thiét ké nguyén ly va d6 ga dé thuc hién hot lung trén mdy tién van niang.

1.4 Chéch tiép can

Tham khao tai liéu trong va ngoai nudc co lién quan vé cdng nghé ché tao dao
phay dia modun.

Tham khao va lga chon mot rr)éy’tién van nang cua xudng may qﬁng Cu
truongthich hgp cho viéc nghién ctiru két cau,thiét ké dong hoc, dong luc hocdo ga hét
lung.

1.5 Phuwong phap nghién ctiru

1.5.1 Co sé phuong phap luan:
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Xét vé nguyén ly: nghién ctu, tim hiéu phuong phap ché tao dung cu cat got
(dac biét 1a dao phay dia moédun) trong thuc té. Tim hiéu tai liéu trén sach vo, cac co
sG gia cong co khi va internet.

1.5.2 Cac phuong phap nghién ctu cu thé:

2 Tryc tiép thu thap thdng tin vé dung cu cat, méy cong cu tai xuong méy cong
cu cua b moén thuc hanh nghé truong PHSPKT Tp.HCM.

2 Nghién ctu, tim hiéu vé dung cu cit got va may cdng cu chuyén dung dé
thuc hién hét lung dao phay dia modun.

2 Tham khao tai liéuvé thiét ké may, thiét ké d6 ga va dung cu cit got.
1.6 Pdi twong va pham vi nghién ciru
1.6.1 Bbi tugng nghién ctiru

2 Phuong phap hét lung dao phay trén may tién van nang.

2 Kha nang dap tng cta thiét bi d6i véi nhu cau cua xa hoi.
1.6.2 Pham vi nghién ctru

2 Pdga phuc vu cho viéc giang day ndi dung “May hét lung chuyén dung ctia
mon hoc May cat kim loai” tai truong PH Su Pham Ky Thuat Tp. HCM.

2 P06 ga chi gidi han trong pham vi hét lung dao phay dia modul.
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CHUONG 2KHAI QUAT VE DAO PHAY PiA MODPUN
VA CONG NGHE GIA CONG DAO PHAY PiA MODUN

2.1 PAC PIEM, CONG DUNG VA PHAN LOAI CUA DAO PHAY PiA
MOPUN

Truyén dong banh ring theo phuong phap an khdp duoc ding rong rat rong rai
trong nganh ché tao may. Chat luong chii yéu la do do chinh xac ché tao banh ring.
Qua trinh cit rang 1a qua trinh cit bo 16p kim loai cua rdnh giita hai ring dé tao thanh
profin cua rang. Bam bao do chinh xac cua rang chi yéu la dam bao d6 chinh xéc cua
profin rang, d6 chinh xé&c cta budc rang (khi dn khép), d6 ddng tdm cao caa vong chia
véi tdm cua banh rang.

Do chinh xac cia banh rang phu thudc vao do chinh xac cua dung cu cét, theo
phuong phap gia cong. Theo cach hinh thanh profin rdng ta c6 cac phuong phap gia
cong banh rang:

2 Cit rang theo phuong phéap dinh hinh: & day profin ring dung cu hay hinh
chiéu caa profin 1a ban chép lai nguyén hinh caa profin ranh giira cac rdnh cua banh
rang duoc gia cdng. Trong qua trinh cit pofin dung cu ¢ tat ca cac diém déu tring véi
profin cua réanh.

2 Cit riang theo phuong phap bao hinh: ¢ day profin ranh cua banh rang dugc
gia cong 1a duong bao cua cac vi tri khac nhau cua ludi cat dung cu trong qua trinh cat.

Dao phay dia modun, dao phay ngén modun la dung cu gia cong rang theo
phuong phap dinh hinh trén may phay chuyén ding hay van ning c6 dau phan do van
ning hay dia phan d6 chuyén dung, c6 thé ra cong duoc banh ring tru, ring thang,
rang nghiéng va rang chir V.

type gear - milling
cutter

Hinh 2.1: So db cit ring bing dao phay dia médun (a) va dao phay ngén médun (b)
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Trong qua trinh gia cong c6 céc chuyén dong sau:

2 Chuyén dong quay tron caa dao la chuyén dong cat chinh.

2 Chuyén dong quay phan d6 ctia phoi (phan do gian doan).

2 Chuyén dong chay dao do dao hoic phdi thuc hién (dé cat hét chiéu day banh
rang).

2 Chuyén dong dé cat hét chiéu sau cua ranh ring.

2.1.1Uu diém

2 Thao tac don gian: c6 thé thyc hién trén méy phay (van ning hogc chuyén
dung), dung dau phan d¢ van nang hodc dia chia dg.

2 Véi mdédun m= 10 thi phuong phép ndy chiém wu thé vi khi d6 ché tao céac
dao theo phuong phép bao hinh r‘ét tén kém; mat khac vai m= 10 chi dung cho céc b
truyéen chiu tai nang, khéng yéu cau d¢ chinh xac cao.

2.1.2 Nhuge diém

2 Nang suét cat thap vi qua trinh cat khdng lién tuc (do c6 chuyén dong phan do),
thoi gian phu Ion.

2 Do chinh xac khong cao vi:

+ D9 chinh xac phan do khéng cao.

+ Do chinh xac bién dang dao khéng cao.
2.1.3 Pham vi sir dung

Str dung & dang san xuat don chiéc, loat nho, dic biét & dang stra chira khi gia
cong banh rang trong cac b truyen yéu cau dé chinh xac khong cao va modun 16n.

Tuy nhién, phuong phap dinh hinh dat dugc do chinh xac thap va rat kho khan
trong viéc diéu chinh chinh xac vi tri twong d6i gitra dao va chi tiét gia cong. Theo
phuong phép nay thi thi rang cua dao phai c6 hinh dang nhu ranh rang cua banh
rang. Thé nhung hinh dang rinh ring thay doi theo modun va so rang. Ve mat ly thuyet
dé c6 hinh dang riang chinh xac tng véi moét modun va mot s6 rang can co dung cu cat
riéng, nhung nhu vay phai ché tao rat nhiéu dao. Pé dam bao tinh kinh té, dao phay
dinh hinh phai duoc ché tao theo bo: 8, 15 hoic 26 con véi cing médun va goc an
khép. Mbi dao duge dung dé gia cong banh ring co
s6 rang trong pham vi nhat dinh (bang 1.1).

2.1.4Phan loai

Theo cOng dung dao phay dia dugc chia lam 2
loai: loai cit thd c6 profin hinh thang va goc trudc
¥ >0, loai cat tinh ¢ profin tring véi bién dang cua
ranh rang va goc trudéc y =0.

Theo két cau co thé chia dao phay dia modun
rang lién va rang chap.
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Bdng 2.1: B dao phay vei 8, 15 hogc 26 dao [17]

B0 26 dao Bo 15 dao B0 8 dao
S6 hiéu dao Cé}t S0 S6 hiéu dao | Catsd rang | S hiéu dao Cailt S0
rang rang

1 12 1 12 1 12+13
1Y, 13 1, 13

2 14 2 14 2 14+16
2', 15 2', 15+16
2%, 16

3 17 3 17+18 3 17+20
3, 18
3Y, 19 3%, 1920
3%, 20

4 21 4 21422 4 21+25
4, 22
4, 23 4, 23+25
4%, 24+25

5 2627 5 2629 5 2634
5%, 28+29
5, 30-+31 5%, 30+34
5%, 32+34

6 35+37 6 35+41 6 35+54
6'/, 38+41
6%/, 42 =46 6'/, 42 =54
6%/, 47 +54

7 5565 7 5579 7 55134
7, 6679
7, 80102 7', 80+134
7l 103+134

8 135+ o0 8 135+ o0 8 135+ o0
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Bdng 2.2: Cac kich thwoc ciia dao phay dia médun, mm

TS

Modun D d Z B
1,125-1,375 | 50 19 | 14 4-5,5
1,5-1,75 55 22 | 14 S-7
2-2,25 63 22 | 12 6-8,5
2,5-2,75 70 22 | 12 7,5-10,5
3-3,75 80 27 | 12 9-14
4-4,5 90 27 | 12 | 11,5-16,5
5-5,5 100 | 27 | 12 14,5-20
6-7 110 | 32 | 10 17-24,5
8-9 125 | 32 | 10 22-28
10-11 140 | 40 | 10 27-37
12-14 160 | 40 | 10 32-47
16 180 | 50 | 10 42-53

Cha thich: Tri s B 16n lay cho s hiéu dao bé

2.2 VAT LIEU CHE TAO DAO

Viéc chon vat liéu 1am dao 1a van dé quan trong, quyét dinh dén chét luong va

gia thanh cua dung cu cat. Vat liéu thuong dung dé ché tao dung cu cit ring thuong la
cac loai thép gi6 va cac loai hop kim cing. Doi véi viéc cat got thong thuong thi ding
cac loai thép gi6 mac P18, P12. Chon vat liéu dé ché tao dao phay dia modun 1a thép
gi6 mac P18 (theo TCVN: 80W18Cr4VMo), ¢ cac thanh phan hda hoc va tinh chat
co ly [6] nhu sau:

Bdng 2.3: Thanh phdn hoa hec, c4c tinh chdt co Iy ciia thép gi6 P18

. B Po cin bo CI:'['ng
) Thanh phan cac nguyén to HBQ(y Eagg HRC p
m ac thai da o, |trang théi
ép oL ed - n
C Cr W Mo V | Co | khonglén | 101, khong
hon nho hon
P18 |0.7-0.8 | 3.8-4.4 | 17.0-185 | <1.0 | 1.0-14 | - 235 62
c ay.10, 1; | Boben
u 2 1 . \ . Xu Xu
Méc | MPa H.M/ICM™ | 4rong o do T(;ré‘h huong | hudng | G cha
thép V. khong | mai qua Khur
¢ trang thai da 01 | g/cm? hé hom nhiét | cacbon
2900- x n Trung FOCT
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Gidi han bén kéo [18]: 6, = 650-880 MPa, ¢ day ta chon G, =880 Mpa.

2.3 TINH TOAN KET CAU DAO PHAY PiA MODUN
2.3.1 Tinh profin than khai caa ludi cit

__——buong thén khai

/\ Hpr

B

Hinh 2.2: Két cdu dao phay dia médun

Dao phay dia modun thyc chat 14 dao phay dinh hinh hét lung dé gia cong ranh
c6 profin than khai, trong truong hop goc truse y =0 thi bién dang ludi cat tring véi
bién dang ranh ring ciia banh ring can gia cong. Pé ché tao dao phay dia modun can
phai tinh toan xac dinh duoc profin ludi cat, profin dang khoi thay (dang tron xoay khi
chua phay ranh, hét lung va mai sic).

’ Tinh toan két cAu dao cho phay dia médun c6 m=2, dao s6 6 dé cat banh rang co
SO rang tir Z =35+ 54 (rang).
Cac kich thuéc ciadao: D=63,d=22,Z2=12,B=7.
Ta tinh céc théng sb cua banh ring dwoc cit co z=35.
_Ban kinh vong chia: r = % - % _

- Ban kinh vong dinh rang: r,=r +m =35 + 2 =37

35

2,5
- Ban kinh vong day rang: r.=r - 7.m =32,5

- Ban kinh vong tron co so: I, = r.cosa = 35.c0s20° = 32,89
ol 1a goc an khap, o= 20°
Phuong trinh cta duong than khai trong hé toa d6 doc cuc [17]la:
r

r=—2
* cosa,
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Y max
[= ]
»
L

fo_° I Qf \:-.

=4
(%)

Hinh 2.3: So do tinh bién dang lwéi cit dao phay dia médun

Trong do6: r, | ban kinh vecto tai mot diém bat ky trén duong than khai.
I‘o_| ban kinh vong tron co sé ctia duong than khai.
ax—| goc ap luc.
0, | goc than khai.

Gan hé truc toa do XOY c6 gbc O tring véi tim banh ring, truc OY tring véi
truc doi xaing cua ranh rang, xac dinh toa do cua diem M(x;y) bat ky trén bién dang
cua ludi cat, noi cac diém tinh todn vai nhau sé xac dinh dugc bién dang caa ludi cat.

Trén hinh 1.2 ta c6:
X = I.SINOy
Y = I..COSOx
Trong d6: 6,=6,+0,=3 +0,-0,

Ta cé: 0 =inva 0, =inva,

w5
g
g=P_1nm
2 2
(p: budc rang)
Vay §-m_mm_ m

g 4r. 2D, 2z

(z 12 s6 ring)

, T . :
Do do: 6X=2— + inva, - inva,
.z
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;
Trong d6: COSa., =-> => o, =arccoso.,
r

7 ao= 20° | géc an khép banh ring trén vong chia (d6i voi banh ring tiéu
chuan).
G6c a thay d6i theo bién dang than khai.
Chiéu cao profin:h = r,-r;=37-325=45

Profin cua banh rang dugc xac dinh khi cho r, bién tir r, dén ban kinh 16n nhat
Cla rang r,. Theo ly thuyét thi s6 diém cang nhiéu thi do chinh xéac caa profin cang cao.
Véi h = 4,5 ta chon khoang cach gitta 2 diém 1a 0,5 dé tinh toan bién dang cua ring.
Toa do cac diém dugc tinh theo cong thuc sau:

rO
coso, =

r
X
0 =invo, =tano -o

T . :
=— t1nvo,_ - 1nva,

2.z

X= I.S1N0y

Y= I.COSOx

Két qua tinh toan:

STT | 1y 0, 0, sindy COSOy X y
1 |32,89|0° 1°4304" | 0,02998 | 0,99955 | 0,986 | 32,8752
2 |33,39|0%02> | 1°4906 | 0,03173 |0,9995 |1,0595 |33,3733
3 |33,89|0°1657 [2°0001 |0,0349 |0,99939 |1,1828 |33,8693
4 134,39|0°3056 |2°1359 |0,03896 | 0,99924 |1,3398 | 34,3639
5 |34,89|0°%726 |2°3030 |0,04376|0,99904 |1,5268 |34,8565
6 |3539|1°0542 |2°4846 |0,04907 |0,9988 |1,7366 |35,3475
7 13589 |1°2551 |3°855 |0,05493|0,99849 |1,9714 |35,8358
8 |36,39|1°4736 |3°3034 |0,06121|0,99812 |2,2274 |36,3216
9 |36,89|2°1026 |3°330 |0,06787|0,99769 |2,5037 |36,8048
10 | 37,39 |2°3449 [4°1752 | 0,07494 [ 0,99719 |2,802 | 37,2849
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2802 —=

- 2.5037 -
2.22T4—
1.97 14—

~=—1.7366—

i \
\ 37.2B49
| \ 36.8048
\ 36.3216
34,8565 35.8352
¥ 35.3475
34.3639
33.8693 —=0.986—
33.3733 ] (5550
32.8752

-1 1828-=
——1.3398—=
-1, 5266

1 i 1 ] 1
I

Hinh 2.4: So do toa dé cdc diém trén bién dang ring

]

2.3.2 Tinh toan dwong cong hét leng trén dao

DPuong cong hét lung 1a mot phan caa dudng xoan Acsimet nham tao ra goc sau
cua dao cat, vi vay ludi cat cua dao tién hat lung phai chuyén dong theo duong xoan
acsimet.

Phuong trinh cta duong xoan acsimet: p = A.0 (2.1)
10
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Trong d6: p —béan kinh (toa do cuc)

déu.

0 — gbc quay
A —hé sb

Pé tao ra duong X0an Acsimet can phai phéi hop 2 chuyen dong: chuyén dong
quay déu va chuyén dong tinh tién déu, trong d6 phoi quay déu con dao tién tinh tién

Hinh 2.5: Chuyén déng tao hinh dwong xodn Acsimet

I Budng xoan

: =
x
W!‘s-k Vong tron 2

Hinh 2.6: Pwong cong hét lung dwong xodn Acsimet

11
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Theo [13] va tir phuong trinh (2.1), khi géc 6 =27, néu ban kinh vecto p = a thi

a z , Xk ;-
b= o va phuong trinh duong xoan co thé viét dudi dang:
T

a
=—0
P 27

, Dbi voi mot rang dao phay, phuong trinh duong xoan Acsimet & dinh rang c6 thé
viet dudi dang [13]:
a
=R-—.0
P 2n
a- Luong nang cua duong acsimet.

Khi di co profin ludi cat ngudi ta ché tao hinh tron xoay c6 profin chua truc cua
dao triing véi profin ludi cat, tiép theo phay ranh thoat phoi (tac 13 mat trudc cua ring
dao) véi goc ranh v=(22+25)°. Pé tao goc sau ring dao nguoi ta tién hanh hét lung
véi lugng hot lung [13]:

K=Q.tana ¢

Trong d6: K — luong nang cua dudng Xoin tng véi mot rang va duoc goi 1a lugng hét
lung.

D — duong kinh dinh rang dao, D = 63
Z —sb rang dao, Z =12
0, — goc sau ¢ dinh riang dao, thuong lay o, = (8+10)°[15]

Ta lay 0,=10° , dé tao thanh goc sau ta tién hanh hét lung huéng kinh theo

.63
duong acsimet va6i luong hot lung : K=§.tan10°: 2,908 chon K =3 mm.
Sau khi da c6 lugng hat lung K ta tinh dugc luwgng néng ctia duong Acsimet:
a=K.Z=3.12=36 mm
Puong xoin acsimet tai dinh ring c6 phuong trinh dang [13]:

a
=R-—.0
P 21
Trong d6: R 13 ban kinhlén nhat cia dao phay, R=D/2=63/2=31,5 mm
. 36 18
Thay cac thoéng so6 vao, ta duwgc: p=31,5 - 2—.9 =31,5-—.0
n T

Theo [13] thi d6i véi cam Acsimet thi tri sé lwong nang cua cam bang lwong hét
lung ctia duong cong hét lung cua duong cong hét lung rang dao phay. Kich thudc
ctiia cam duong xoian Acsimet khdng phu thudc vao dudng kinh dao phay va duoc xac
dinh bang tri s6 hét lung K.

12
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2.4 QUY TRINH CONG NGHE CHE TAO DAO PHAY PiA MOPUN

Trong san xuét hang loat thi phoi thep gi6 dé ché tao dao 1a phéi can dang thanh
tron,quy trinh cdng nghé ché tao bao gdm cac nguyén cong sau [4]:

1.

2
3.
4.
S.

Cit phéi.

Rén phoi.

U phdi.

Lam sach phdi trong tang quay.

Tién mat dau (dé lai lwong du mai), khoan 15, tién 15 (dé lai luong du doa va

mai), vat mép, tién thd mat ngoai.

6.

lai.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Tién mat dau con lai (d¢ lai lwong du mai), vat mép 13, tién thd phan mat con

Mai tho hai mat dau trén may mai phang.
Khur tr.

Xoc hoac chudt ranh then.

Tién profin rang.

Phay rénh chira phoi.

Lam sach bavia sau khi phay.

Tién hoét lung rang.

bong nhan.

Kiém tra trung gian.

Nhiét luyén.

Lam sach sau nhiét luyén bang phun bi.
Mai mot mat dau trén may mai phang.
Mai mat dau con lai trén may mai phang.
Khur tr.

Mai 16.

Mai sdc mat trude cta dao.

Tong kiém tra cac kich thudc.

Cat thir.

Bao goi.

13
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CHUONG 3
NGUYEN LY HOT LUNG VA MAY HOT LUNG K96

3.1 NGUYEN LY HOT LUNG

Yéu cau ddi voi dao phay Ia can phai c¢é bién dang nhu thé nao dé khi mai mit
trudc (stra lai mat cat khi bi mon) hinh dang cua dao van khong thay d6i.Do d6, mit
sau cua dao (bé mat can phai gia cong hot lung) can phai 1a mot dudng cong dé tat ca
moi goc do duong ban kinh va tiép tuyén tao thanh ¢ moi diém trén dudng cong phai
1a goc khong doi (o = const). Pudng cong c6 dic diém d6 1a duong cong l6garit y =
A%,

Dé thyc hién duong cong logarit, chuyen dong vong Q; cua phoi va chuyén dong
tinh tién T cua dao khong thé 1a chuyén dong déu. Do do, két Cau cua may sé phirc
tap.Trén thuc té, nguoi ta thay duong xoan l6garit bang duong X0an arsimet y = Ag.
Goc a cua duong arsimet tuy khdng phai la mot hang sd(sai s6 khoang 1°), nhung vi
Chuyen dong Q. va T dé tao thanh duong xoan arsimet 1a chuyén dong déu nén co cau
may dé giai quyét hon.

May hat lung c6 hai loai:

- vMéy hot lung don gian: loai nay khong cé co cau chay dao doc ty dong,chi
dung dé hét lung dao phay dia.

- May hét lung van nang: c6 co cau Vi sai, né co thé hot lung bat ky mot loai
dao nao co rang thang va rang xoan, dong thoi o thé st dung nhu mdt may tién ren vit
van nang. Trén may hét lung van nang cling c6 theé lap da mai hét lung d¢ hot lung sau
khi toi.

Sau day la nguyén ly hét lung cua mét vai loai dao phay

3.1.1 Hét lwng dao phay dia médun

Luong du can hét Mit sau

o ] Mat trudce

00000
[o]ejele]e)

Hinh 3.1: So d6 gia cong mgt sau dao phay

Dao phay dia modun trudc khi gia cong hot lung da c¢6 dang nhu ¢ hinh 1: mat
truedc da phay xong, mat sau chua gia cong, con nhirng cung tron.

14
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Dé thuc hién tién hot lung can phai co su phéi hop cua 2 chuyén dong,do 1a
chuyén dong quay cua phdi va chuyen dong tinh tién déu cua dao tién.Phoi quay Q;
mot goc @ dao tién hot lung tinh tién vao hét lung theo duong cong Acsimet roi 10
dao nhanh ra.Chuyén dong tinh tién déu T, cua dao duoc thuc hién boi cam c6 chuyén
dong quay Q.. Chuyen dong quay Q; cua dao c¢é lién h¢ vai chuyén dong quay Q; cua
phdi nhu sau: phoi quay duge 3/4 géc a=360°/Z (véi Z la s6 ring cua dao phay
modul) thi dao tién haot lung tién vao,sau d6 phoi quay tiép % goc o thi dao tién hét
lung 10i nhanh ra vi tri ngoai ciing nho tac dung cua 16 x0.Néu cam ¢ K lan nang va
phéi c6 Z ring thi giira ching c6 méi lién hé sau :

Phoi quay 1/Z vong — Cam quay 1/K vong

Lugng du cén hét di

Budng cong Idi dao

Birang cong Acsimet
tién dao T,

Hinh 3.2: So' dé nguyén ly chuyén dgng ciia may ti¢n khi hot lung dao phay modul

Dé thuc hién nhiing chuyén dong d6, may hét lung can phai c6 so do két cau
dong hoc nhu sau:

’—[ bC ’ Chi tiét gia cong

T Vo>
0 2
Ix T——Dao cat

C >
am
Q>

Hinh 3.3: So két cdu dpng hec may tién hét lung don gidn

15
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O day khong can chuyén dong chay dao. C4u tao chuyén dong cia may gom co
nhom chuyén dong chap hanh QT va chuyén dong phan d6 Q;.

Co cau dé thyc hién chuyén dong tinh tién cua may hét lung duoc trinh bay &
hinh sau:

=g 5
@)

l
I

—
\
\
w
T

7277777277777

a)

b)

Hinh 3.4: Co cdu thgc hién chuyén déng tinh tién cia may hét lung

Trén ban 1 c6 dit ban dao c6 thé quay tron 2. Do d6, dao tién hét lung c6 thé
diéu chinh song song hoic thang goc véi truc cua phoi. Cam 3 dam bao cho ban 1
chuyén dong tinh tién (hozc 10i) nho c6 chdt 4 va 10 xo 5. Lo xo 5 luén day ban dao
thuc hién chuyén dong I0i. Chuyén dong cia cam 3 do cip banh ring con truyén tir
mot truc khac. Cam c6 thé thay thé tiiy theo d6 cao hot lung va c6 hinh dang nhu hinh
3.4Db.

Poan cong abc cua cam thyc hién chuyén dong tién dao T, con doan cong ca thyc
hién Chuyen dong lui dao T,. Buong cong cua cam la duong cong acsimet, dé cho
chuyen dong T ¢6 van toc déu. Do hang h bang vé6i chiéu sau hot lung va cam duoc
ché tao véi nhitng d6 nang khac nhau dé co thé thay thé dugc.

Pé giam van téc quay tron cia cam, trén mot cam nguoi ta lam nhiéu duong
cong tac. Hinh 3.4c 13 cam c6 hai dudng cdng tac, tirc 1a c6 hai hanh trinh tién dao va
lui dao khi cam quay 1 vong. S6 duong cong tac cé thé dén 4.

Pé gia cong nhitng dao phay c6 ranh phoi A lén (hinh 3.1), géc B ctia cam can
lam I6n hon. Nhu thé, ta c6 thé kéo dai thoi gian lui dao, giam bét lwc chan dong khi
thay d6i hanh trinh mot cach dot ngot.

16
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Goc B co thé tir 12+45° va 6 nang ciia cam h = 0,25+30 mm. Néu nhu phoi
can gia cong z rang, cam co6 k 1an tién dao (tuc 1a k dudng cong cbng tac), thi cong
thire diéu chinh dé hot lung dao phay dia modun phai dam bao: phdi quay 1 vong, cam
quay z/k vong, tac la:

1v.i, =

tt

vong cam

x| N

i =2
tt k
Néu cam chi c6 mét lan tién dao thi iy = z.
3.1.2 Hét lrng dao phay lin hinh tru c6 dwong ring xoin
Trén hinh 3.5 trinh bay so d0 nguyén 1y cac chuyén dong khi tién hét lung dao
phay lan tru. Qua trinh tién hét lung dao phay lan tru ¢6 cdc chuyén dong sau:
- Phdi quay Qy, dao tinh tién khir hoi T, nhu truong hop hét lung dao phay dia
modun.
- Pé hét lung hét chiéu dai cua duong ring xoan thi dao tién c6 thém chuyén
dong chay dao doc T; (s) nhu khi tién tron.

Hinh 3.5: So do nguyén ly cac chuyén déng khi tign hét lung dao phay lin tru

Khi hét lung nhitng loai dao phay c6 duong ring xoan, ngoai viéc thuc hién
chuyén dong hot lung, dao hét lung con phai thuc hién lugng tién dao doc. Gitra
chuyén dong vong cua chi tiét gia cong va chuyén dong hot lung c6 mdi quan hé chat
ché phu thudc vao sé dudng ring trén chi tiét gia cong. Ta xét méi quan hé giita s6
vong quay cua chi tiét gia cong va cua cam thuc hién chuyén dong hét lung trong
truong hop sau:

17



T2013-118

d N

By,
9 ps
D 8 s =E
U ‘7/2&) 7
o
rosda
5 b $1
s %) 0

Hinh 3.6: So dé khai trién dao phay ring xodn
Dé thuc hién hat lung réng x03n cua dao phay lan hinh try may can thyuc hién
Chuyen dong vong Q, Chuyen dong di vé T, T, dé thuc hién hét lung va chuyén dong

T, dé tao nén rang xoan c6 budc ren 1a T. Chu trinh hét lung tir ring ndy sang ring
Khac, vi du tir rang 1 sang rang 2 dugc thuc hién nhu sau:

- Dao tinh tién T, tuong tng doan aa'.
- Dao tinh tién doc T twong tng véi doan ab'.

Tong hop hai chuyén dong nay dao di duoc ab'=aa'+a’b’. Nhu thé, dao chi di
duoc dén di€ém b’ ma chua dén diém ¢’ trén duong rang 2. Do do, dao can phai di thém
maot doan b'c’ dé‘hoén thanh chu trinh hét lung mét rang. Clr chuyén tir ring nay sang
rang khac, dao déu phai di thém mot doan b’c’ cho dén khi gia cdng toan bo cac rénh
ring tuong g véi do tién doc s, dao phai di thém mot doan dai bc=>b'c’. Nhu thé:
khi phdi quay 1 vong, dao tinh tién mot budce s tir a d&én b, nhung chua tré vé duong
x0an cii, tc 1a diém c. Do d6 nd khong bao dam su phOI hop: khi phoi quay 1 vong
= cam phai quay z/k vong. Vi thé, ngoai nhiing chuyenﬁdong trén, may gan phai thém
mot chuyén dong phu nira (thém hoac bét) dé dao cé thé hét lung dén diém c. Chuyeén
dong phu do 1a chuyén dong vi sai.

Dé dao c6 thé cat dén diém c,ta 6 hai kha ning tao thanh két cdu dong hoc cua
may:

2 Cho phoi quay qua 1 vong = cam quay z/k Vong Trong truong hop nay phai
thém mét co cau vi sai vao xich quay phoi. Két ciu may s& phicc tap.

2 Cho phéi quay 1 vong = cam quay (z — zp)/k vong. Tuc la ta giam s6 vong
quay cua cam, vi phoi quay 1 vong, dao chua cat hét z rang, ma chi hét dugc z — z,
rang (& day z, 12 $6 rang co tir diém b dén diém c)

18
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S6 rang z, dugc xac dinh nhu sau:
Néu dao hot z rang, thi di dugc mot doan duong tira = ¢ = ab+bc.

Néu dao hét z, rang, thi di duoc doan duang bc.

= =
2z _abrhe_, ab (1)
z, bc bc
Tir tam giac dong dang Aabc =~ Aabd cua hinh trién khai ta co:
® _bs
T-s s
& day T 1a budc ren cua ring xoan.
ab_T-s
bc s
Thay dang thirc nay vao cong thac (1.1), ta co:
yA T-S T
P PP P
Z, S S
o s
Tu day: Z,= T Z

. , ) . , S
Neéu hét rang xoan trai, twong tu nhu thé ta c6: 7, =—?Z

NGi mot céch tong quat: khi phdi quay 1 vong, dao hét lung gia cong duoc:

S S . N L. z S .
zizb:zi?zzz(li?) rang, tuc la cam phai quay E(li?) vong.

Z S
NOi cach khac: 1 vong quay cua phoi = E(li-?j vong quay cua cam.

& day: dau “-” 1a xoan phai va “+” 1a xo4n tréi.
Pé thuc hién chuyén dong phu (thém hoac bét), két cau dong hoc ciia may duoc
thuc hién nhu sau:

. Z S 3
bé thuc hién: 1 vong quay cua phoi :E(li?J vong quay cua cam, truyen

dong dén cam chia lam 2 xich:

- Mot xich phai dam bao: 1 vong quay cua phoi = z/k vong quay cua cam (tac la
hot xong z rang). Pay 1a xich ¢6 co cau dieu chinh iy.

- M6t xich phai ¢am bao: 1 vong quay cua phdi, tac 1a mot bude tinh tién s cua

zZSs_,z, , . A
dao = iE'?:i? s0 vong quay phu thém cua cam.
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Day la xich vi sai ¢6 co cau dieu chinh iy.

[ bC Chi tiét gia cong

\ -

Iy

ix

Is

VS T— Cam

]

Hinh 3.7:So dé két cdu dong hoc may hét ling van ning
3.1.3Hét lwng dao phay truc vit

Dao phay lan tryc vit ding dé gia cong banh rang va banh vit.N6é c6 Z duong
ranh rang twong ty nhu trong truong hop hét lung dao phay lan try.

Mot méi duong rang

Hinh 3.8: Pwong hot lung dao phay lin truc vit

Qua trinh va nguyeén tic d¢ hot lung dao phay truc vit giong nhu hot lung dao
phay lan hinh tru c6 rang xoan, chi khac la s6 rang can hét lung phan bo trén vong ren
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x0in d¢ co budc ren 1a t (twong Gtng Vai s trong truong hop trudce). Cho nén lugng di
dong tinh toan cua xich phan d6 ciing sé la:

Z t
1 vong quay cua phodi = E(li?j vong quay cua cam.

So dd két ciu dong hoc ciing gidng nhu treong hop dao phay lin hinh tru & trén.

3.2 MAY TIEN HOT LUNG K96

Maytiénhétlung chuyén dung K96 khac véi nhitng may tién thuong ¢ chd: ngoai
chuyén dong doc, ban dao con c6 chuyén dong di vé. Ngoai xich téc do, xich chay dao,
K96 con co xich hét lung va xich vi sai.

May tién hét lung K96 dung dé tién hét lung céc loai dao phay dia modul, dao
phay lan try, dao phay lan truc vit. Néu thay dao tién hot lung bang d4 mai thi co thé
mai lung rang.

2f'

Hinh 3.9:Hinh dang may tién hot lung

1.Thén [néy.Z.Hép chay dao.3.Hgp téc do va u truc chinh.4.Ban dao.5.Hop xe
dao.6.Dan huong.7.U dong.8.Tudién.
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Hinh 3.10: So dé dpng may ti¢n hot lung K96

3.2.1 Phwong trinh xich téc dd

Duong truyén xuét phat tir dong co dién 53 qua hai khéi banh ring di truot cho ra
4 ti SO truyén dén truc phoi theo 2 duong toc do nhanh va toc d6 cham. Pong co dién
cd N=2,5kW, van toc truc chinh c6 8 cap toc d6 n, +ng = 4,5-+49v/ph theo xich:

4—1 E LHVE (VD)= nyccham
41 104 80

34

48
2%,
60 65

28

54

26
ndc(l).7—3(ll)
65 20
@(V) 30 (V)= nrchhanh

3.2.2 Phwong trinh xich chay dao

Xuat phat tir bén phai cua truc chinh (1 vong phoi) qua truc V, truc IV, ly hop 52,
cac banh rang thay thé a, b, ¢, d dén truc vit me:
80 LHV% LIA52 phai
20 2

6
A . ac
1 vg phoi (1V) rai (VII).E.E 12,7=S

80 65
——(IV) LH hai
2065 ) LH32 pha
3.2.3 Phwong trinh xich hét lung

Xuat phat tir 1 vong phdi va két thdc 1a Z vong cia cam (Z la sé rdnh cia dao
phay lan tryc vit).

2065
1 vong phoi (1V)
80 104

—.LHV.—
20 26

65 50 54 544 c
2.2 v 2 xn.22 &
%50()39( )54( )

29 30
—. (XD LigrXIDN. —.(XHI).— = Z v¢
s0'p"g 0D X 20 XID.Z5 = 2 vong

cam
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a ¢ .1
Trongdo: iy=—.—% jigr=—

b, d

1 1

3.2.4 Phwong trinh xich vi sai

Xuat phat tur truc vit me téi cam, truc vit me quaym vong thi cam quay vong

Z 5vong.
vitme. - 28 30 sy B2 Sy 20 o 22 iy 20 (xivy =z s =+ 25
12,7'36 24 b,'d," 18 29 30 t
a, C 1
Trong d6:i,= 2.2 : iyr= =
rong do:iy b g iyt >

2 2
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CHUONG 4 XAC PINHCAC SO LIEU BAN PAU

4.1 GIOI THIEU MAY TIEN VAN NANG D23

May tién van nang D23 do Cong hoa Dan chu Birc (cii) san xuat. My c6 cac
thong so k¥ thuat sau:

2 Pudng kinh 16n nhat cua chi tiét gia cong duoc trén than may, mm: 400
2 Puong kinh 16n nhat cua caa chi tiét gia cong dugc trén ban dao, mm: 330

2 Puong kinh 16n nhat caa chi tiét gia cong dugc trén rdnh hdm gan mam cap,
mm: 600

2 Chiéu dai tign dugc, mm : 500-1500

Puang kinh 16 truc chinh: 52

Do con tryc chinh:morse N°5

S6 tée do truc chinh: 18

Pham vi téc d6 truc chinh, vg/ph: 16 — 1400

Pham vi budc tién doc va ngang, mm/vg: 0,044-0,6

Cac loai ren cat duoc: Ren Quéc té, ren modul, ren Anh, ren pitch

Do cdn nong u dong:morse No4

[\O I O R N R S S

Cong suat dong co truyen dong chinh, kW 5
N \ 5 \ \\i“ v X" »

N oo W) . = ) .“. ‘ >“. -
\ ', /% ‘-\%4‘%,
/f\ "*\ o
X
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Hinh 4.1: May tién van ning D23 tai xwéng thuc hanh nghé
4.2 TINH TOAN CHE PQ CAT KHI TIEN HOT LUNG
4.2.1 Chiéu sau cit t

~ Trong phuong phap tién dinh hinh chiéu séu cat t Iy bang chiéu rong cia ludi
cat. O day khi tién dinh hinh than khai trén dao nén chicu sau cat t lay bang chieu dai
cua bién dang than khai. Vay tir ban vé dung phan mém CAD ta tinh duoc t=11,05 mm.

4.2.2 Lwgng chay dao

Lugng chay dao S duoc Iy nho dé giam lyc cit khi tién hét lung dinh hinh. O
day ta chon theo bang 24-1 [5] lay S=0,08 mm/vong.

4.2.3VAn toc cat

Cong thic tinh van toc cat duoc tinh theo [5]: V= L.K
Tt 7

Tra bang (1-1) [5] ta co: C,=22,7; x,=1;y,=0,5; m=0,3; T=60 phdt.

(2-1) Kw=1,0

(7-1) Kp=1,0

(8-1) Ky=1,0

(9-1) Ky =1,0; K,1,=1,0; Ky =1,0

(10-1) Ko,=1,0
Viy K= Koy Koy Ky Koy Ko Ko Ko=1

22,7

Thay vao cong thiec: V= .1=2,1 m/phut
y d 60°°.11,05..0,08°° P

1000.V _1000.2,1
D 3,14.63
Chon theo sé vong quay ciia may: n=16 v/pht.
n.D.n_3,14.63.16
1000 1000

S6 vong quay trong mot phat: n= =10,6 v/phit

Vay van tdc cat thuc té: V=

=3,17 m/phut

4.2.4 Lyc cit

Trong qué trinh gia cong, lyc cat tic dung 1én dao va co cau d6 ga dé thuc hién
qua trinh hét lung gom co luc vong P, va luc hudéng tam P,.Cac cong thuc tinh lyc cat
nhu sau:

P=C_.S".t".V".K_ kG
P=C,.S".t".V"K_ ko

Trong do: C,,,C,,— Hé s6 xét dén diéu kién lam viéc nhat dinh dén lyc cét, tra bang
(11-1)[5].C,, =212, C, =1.
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Hinh 4.2: So dé luc cat khi tién hot lung

Y,

Pz?

Y, X
chiéu sau cat va van téc dén luc cat tra theo bang (11-1) [5].
Yp,=0,75; Ypy=1; Xp,=1,0; Xp,=1; n,=0; ny=1.

S — Luogng chay dao.

oy Xoys Ny, N IChi s6 mil xét dén anh huong cua budc tién,

t — Chiéu su cat, trong truong hop tién dinh hinh t bang chiéu rong ludi cit.
V — Téc @6 cit, m/ph.

Kp, , Kpy— Hé s hiéu chinh chung vé lyc cat (thong sé hinh hoc cua dao,
vat li¢u gia cong,...)

Hé s6 hiéu chinh vao géc nghiéng chinh(5-1)[5]: Kopr=1; Kgpy=1

Hé s6 hiéu chinh xét dén anh huong cua tinh chat co 1y cua vat ligu(12-
DI5]: Kinpz=1,13; Kiypy=1,4

Vay lyuc tiép tuyén:  P,=212.0,08°".11,05"3,17°.1,13.1,0=398 (KG)
Lue huéng kinh: P,=1.0,08'.11,05"3,17".1.1,4=4 (KG)

T lyc tiép tuyén P, ta tim duoc kich thudc cua dao tién dinh, dua vao céng thic
kiém nghiém suc bén cua can dao [5], ta co:

B.H? [G]
p<— L%
6.1
Trong d6: B, H| Chiéu rong va chiéu cao cua tiét dién can dao chir nhat (mm).

[6].] Ung suat uén cua vat liéu 1am can dao, thuong lay [6],=20 KG/mm?
doi véi can dao bang thep.

I' Phan nhé ra caa can dao (mm).L4y 1=15 mm.

Chiéu‘ rong cua dao phu thugc vao bién dang than khai cua dao phay dia modun,
o day lay bang bé rong dao phay dia modun cong thém 2 mm.Vay B=7+2=9 mm.

Thay vao cdng thic trén, tim dugc H > 14,1mm, lay H=15 mm.
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Vay céan dao ¢ tiét dién hinh chir nhat 9x15 mm.
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CHUONG 5
THIET KE KET CAU CUA PO GA TIEN HOT LUNG

5.1.S0 PO PONG

1 N
\\ ﬁ/chi tiét gia cong
|
D> X D <[
N2 dao
a \_ 1 2 // \
~ - /// ban dao
I —X| | XF=—
b — 4— Pé truot
\\
H— —
¢ — ] cam
IV — X — — X

— 1,2 : Cdc banh rdng ¢ dinh
a, b, ¢ : Cac banh rang thay thé

Hinh 5.1: So d6 dgng ciia dé gé hot lung
5.2. THIET KE PE PO GA

— Chon vat liéu lam dé d6 ga 1a gang xam GX 15-32 véi cac thdng sb sau:
e Gigi han bén kéo 150 N/mm?
o DO gidn dai §~0,5%
e GiGi han bén ubn 320 N/mm?
e Gidi han bén nén 600N/mm?
e D¢ cirng 170-229 HB, chon HB=190
e Dang grafit: tim tho

Tinh chat hoa- ly du dap ang chirc niang phuc vu va cong nghé ché tao.

— Do db ga dugc gan trén ban xa dao nén céac kich thudc ta lay theo kich phan
lam viéc cua ban xa dao.

Dua theo kich thudc ranh trén ban may tién D23 trong xuong ta c6 khoang cach
gitra 2 16 @€ bat buldng c6 dinh dé d6 ga 1én ban may la 150mm.

5.3. TINH TOAN BO TRUYEN VIT - PAI OC PIEU CHINH BAN GA DAO
5.3.1. Luc tac dung lén bd truyén vit — dai éc

29



T2013-118

Trong qua trinh gia cong hot lung, dé dao 3n tirng 16p nho nham giam lyc cit ta
dung b truyén vit - dai ¢ dé dleU chinh vi tri twong d6i gitra bé mat dao va chi tiét.
So db tinh lyc tac dung 1én co cau vit - dai 6¢ khi dugc tinh nhu sau:

P‘.V
"
P
P F ‘ 40
] I B 4
F
Ffp —————-— w«%«»—-—Fms—-—
0

Hinh 5.2: So dé tinh luc tac dung Ién vit — dai éc

Trong d6:  P— Trong luong ciia ban g& dao bang thép C45, P= 14,3 N.

Py, P Luc cét, Py= 40 N, P,= 3980 N.

F — Phan luc tac dung 1én mat nghiéng cia ranh truot mang ca.

Y — Phan luc tac dung 1én mat phang truot.

F. — Luc tac dung Ién truc vit.

Frnsny Fms — LUC ma sat trén mat nghiéng ranh mang ca va mat phang truot.
Ta co: P+P,-Y-F=0. (5.1)
Xét can bang mémen tai O:

30P + 40P, — 20F — 15Pz = 0

30.P+40.P -15.P,
= _30.14,3+40.40-15.3980 _ 2883.6 N

20 20

DAu (-) ching to F ¢6 chiéu nguoc lai.

Thay F vao (4.1) ta dugc: Y =P + P, —F = 14,3 + 3980 — (— 2883,6) = 6877,9 N
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2

N
S

%

Hinh 5.3: Phan tich luc trén mat nghiéng ciza rdnh mang cé

Phan Iyc tac dung I&n mt nghiéng cua ranh truot mang ca gay ra trén bé mit tiép
xtc ap lyc phap tuyen Ny, Na. Chinh Ny, N2 gay ra luc ma sat Ny.f va N.f trén hai bé
mat tiep xdc va lyc ma sat tong cong sé la:

Fmsn = No.f+ No.f =1 (Ny+ Np)
Ta c6: Ny = F1.cos(60°), N, = F,.cos(60°)
=Ny + N, = (F; + F,).cos(60°) = F.cos(60°)
Vay Fps, = F.cos(60°).f
Trong d6: f— Hé sb ma sét giira thép va gang, f = 0,17 [19].
Ta duoc: Fyen = 2883,6.c05(60°).0,17 = 245,1 N.
Luc doc truc tac dung 1én vit: F; = Frgn + Frs + Py

Trong d6: luc ma sat trén mat phang tiép xUc gitta ban g4 dao va ban xa dao
Fns=f.Y=0,17.6877,9=1169,2 N

Vay F, = 245,1 + 1169,2 + 40 = 14543 N
5.3.2. Thiét ké bd truyen vit — dai éc

a) Chon vat ligu vit va dai Oc: véi tai trong nhé va dé giam ma sét chon vat ligu
vit la thép 45 t6i cai thién co o, = 450 Mpa; vat liéu dai 6c la gang chong ma sat (bang
6.1)[3].

b) Xac dinh &p suét cho phép va tng suit cho phép.
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Vi cp vat ligu thép toi — dong thanh [po] = 7+9 MPa, lay [p,] = 9 MPa; véi hé
s0 an toan S = 3, tng suat cho phép [c] = o.4/3 = 450/3 =150MPa.

Véi tai trong nho, dung profin ren tam giac, cd y, = 0,541, dong thoi dung dai ¢
nguyeén vai yy = 2,5 (muc 9.3.1)[2].

51
— B
|
|
!

;:11
|
|

Hinh 5.4: Bg truyén vit me — dai éc

¢) Xac dinh dudng trung binh d, va chon céc théng sb cua vit. Theo (9.12)[2]:

d, > 7 - | 14543 =6,9mm.
n.\yh.\yH.[po] 7.0,541.2.9

Trong d6: d, — dudng kinh trung binh cua vit, mm; F, — Luc doc, N; [po] — 4p suét cho
phép, MPa; v, .y, - cac hé s6 dic trung cho profin va dai dc.
Theo bang 17.7 [3], chond = 8mm; p = 1,25mm; d, = 7,188mm; d, = 6,647mm.

Dung ren mot dau méi nén ta c¢é p, = p (p, — budc xoan vit), do d6 goc vit y dugc
tinh nhu sau: tany = p,/(nd,) = 1,25/(.7,188) = 0,055.

=y = arctany = 3,15°.

GG6c ma sét thay thé:
¢ =arctan[{/cos(o/2)]=arctan(0,1/cos30°)= 6,59
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Trong d6: cip vat liéu thép — gang chdng ma sat duoc boi tron dinh ky, hé sé ma sat f
= 0,1 (bang 4.1)[2]; gboc profin ren o = 60°.

Nhu vay y <¢' va bo truyén c6 kha nang ty ham.,

d) Xac dinh kich thudc dai oc:

Chiéu cao dai 6¢ H = yy.d, = 2.7,188 = 14,376 mm. Lay H = 15 mm.

S6 vong ren cua dai 6¢ x = H/p = 15/1,25 = 12 vong [2].

~ Duong kinh ngoai cua dai 6c D = (3,0 +3,5)d = (3,0 + 3,5).8 = 24 + 28 mm.
Lay D =25 mm.

e) Kiém nghiém vit vé do bén:

- M6men xoan duoc xac dinh theo cong thirc (9.4)[2]:
T :Fa.%.tan(y-i-(p')

Trong d6: F, — luc doc truc
d, — duong kinh trung binh cua ren.
v — gOc nang ren.
® —goc ma sét thay thé.

Thay céc sé lidu vao, ta duoc:

T =1454,3. 7,188

tan(3,15°+6,59°) =897,2 N.mm;
- M0Amen ma sat trén géi ty cua vit do luc ma sat trén goi ty gy ra duoc tinh

theo cong thuc (9.5)[2]:

T,=f.F(d,+d,)/4
Trong do: £ — hé s6 ma sat gira vit va goi ty, f = 0, 17 (bang 4.1)[2]; dy , d, — duong
kinh ngoai va duong kinh trong caa goi ty, d, = 14 mm, d, = 8 mm.

T =fF.(d, +d,)/4 = 0,17.1454,3.(14+8)/4=1359,8 N.mm
Ung suat tiép tai tiét nguy hiém caa vit dugc tinh theo (9.13)[2]:
T 16T 16.(897,2+1359,8)

T S = - =41,5 MPa.
W, =nd; 7.6,647

Trong d6: T - momen dit vao tay quay duoc tinh theo (9.6)[2], T=T, + T,
W, — mdmen can xoin cua Vit.
d; — duong kinh trong cua ren vit.
Ung suit phap tai tiét dién nguy hiém cua vit:
AF 414543
6= 2 - 2
nd; 7.6,647

=44,5 MPa.
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Ung suét twong duong:
6, =0’ +1°=/44,5°+41,5? = 60,85 MPa.

Viy diéu kién bén duoc théa vi o= 60,85 MPa < [o] = 150 MPa

f) Kiém nghiém diéu ki¢n on dinh: theo hinh 4.6 mot dau vit bi ngam, dau con
lai tu do, do d6 hé so chicu dai phu thudc vao phuong phap co6 dinh dau vit p
= 2 (bang 8.3)[3].

Do mém vit duoc xac dinh theo cdng thirc (8.15)[3]:
5 pl_4pl 4245
i d, 6,647

Trong d6: i — ban kinh quén tinh mat vit, mm; i = d,/4

=54,2

1

| — chiéu dai tinh toan cua vit, | = 45 mm.
Theo bang (8.4)[3] thi 6, <6 <3, , do d6 tai trong tGi han (N) dugc xac dinh
theo cong thac (8.14)[13]:
_mdi(a-bd) 7.6,647°.(450-1,67.54,2)
ath =
4 4

Trong d6: &, b — hé sb thuc nghiém phu thudc vao vat liéu vit, a = 450, b = 1,67
(muc 9.3.3)[2].
Hé s an toan on dinh thuc té theo cong thuc (8.12)[3]:
F. _12474,5
s == =

° F 14543

Vay s, = 8,1 > [S,] = 4 nén diéu kién vé 6n dinh dugc thoa.

—12474,5 N.

8,6

5.4. TINH TOAN, THIET KE CO CAU CAM
5.4.1. Phan tich lwc tac dung 1én co cau cam
So dd tinh lyc can thiét dé cam day ban truot thuc hién hét lung c6 thé duogc tinh
gan dung theo so do sau:
Trong d6: P — Trong lugng cua ban ga dao va than truot, P= 34,8 N.
Py, P, — Lyc cit, P,= 40 N, P,= 3980 N.
F — Phan luc tac dung Ién mat nghiéng cua ranh trugt mang ca.
Y — Phan lyc tac dung 1én mit phang truot.
F.— Luc tac dung Ién cam.
Frnsny Fms — LuC ma sat trén miat nghiéng ranh mang ca va mit phang truot.
Taco: P+P,-Y-F=0. (5.2)
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Pz

112

Hinh 5.5: So d6 tinh lec tac dung 1én cam
Xét can bang moémen tai O:  41P + 112P, — 30F — 15P, =0
_41.P+112.P-15.P, _30.34,8+112.40-15.3980 _

=F =-1805,9 N
30 30

DAau (-) chiing té F ¢6 chiéu nguoc lai.
Thay F vao (4.2) ta dugc: Y =P + P, — F = 34,8 + 3980 — (-1805,9) = 5820,7 N

Hinh 5.6: Phan tich lxc trén mat nghiéng ciza rdnh mang cé
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Phan lyc tac dung Ién mat nghiéng cua ranh truot mang ca gay ra trén bé mit tiép
xuc ap luc phap tuyén Ny, Na. Chinh Ny, N, gay ra luc ma sat N;.f va No.f trén hai bé
mat tiép xGc va luc ma sat tong cong sé& 1a:

Fonen = No.f + No.f = f (Ny+ Ny

Ta c0: Ny = F1.cos(50°), N, = F,.cos(50°)

=N; + N, = (F; + F,).cos(50°) = F.cos(50°)

Vay Fps, = F.cos(50°).f

Trong d6: f- Hé sé ma sét giira gang va gang, f = 0,07 [19].

Ta duoc: Fisn = 1805,9.c05(50°).0,07 = 81,3 N.
Luc doc truc tac dung 1én vit: Fy = Fren + Frns + Py
Trong d6: lyc ma sat trén mit phing tiép xdc giira ban ga dao va ban xa dao
Fns=f.Y=0,07.5820,7= 4075 N

Vay F, = 81,3 + 407,5 + 40 = 528,8 N

5.4.2. Tinh toan 10 xo diy vé

Dé can day (chbt) ludn ty vao bé mat cam thi can phai diung dén 10 xo. Trong qua
trinh thuc hién hét lung 10 xo bi nén lai khi d6 chuyén vi lam viéc cua 10 xo (x) bang
luong hot lung (K) nén ta ¢6 x = K =3 mm. Lo xo chi ¢ tdc dung sau khi hot lung
xong dao thyc hién hanh trinh i dao lic d6 10 xo c6 tac dung day dao Ui nhanh vé.
Khi thuc hién day vé, lay luc giita can ddy va cam Ién hon luc ma sat trén ranh truot
mang & Frin = Fmsn + Fms = 407,5+81,3 ~ 490N. Tai vi tri cao nhét cua can day (vi tri
10 X0 bi nén 16n nhat) ta chon lyc giita cAn day va cam I Fpay = 600 N.

a) Chon vat liéu 10 xo: thép nhiéu cac bon, theo bang (14.1)[2], o, = 1500 MPa;
Véi tai trong thay doi tng suat xoan cho phép [t] = 0,3c;, = 0,3.1500 = 450 MPa.

b) Chon chi s6 cua 10 xo ¢ = D/d = 6 (muc 14.2.1)[2], theo (14.8)[2] duong kinh
day 10 xo:

d=1,6,/k.F_ .c/[t] =1,6./1,24.600.6 / 450 = 5,03 mm.

Trong d6 k — hé s6 ké dén do tang cua ung suat ¢ nién trong cua 10 xodo day bi udn

cong, k= 4C+2 4.6+2 =1,24
4¢3 4.6-3

Liy d =5 mm.
c) Sé vong lam viéc cua 10 xo theo (14.9)[2]:

o XGd _ 3810'5
8c*(F._-F_) 8.6°(600-490)

=6,3. Liy n= 6,5 vong.

mln
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Trong d6: X — chuyén vi lam viéc, x = 3mm.
G — hé sb Poisson cua vt liéu, vai 10 xo bang thép G = 8.10* MPa
d) Buong kinh trung binh cta 16 xo: D = c¢.d = 6.5 = 30mm.
e) Céc thong sé va kich thuse khéc:
2 Sbvong toan bo n, = n + 2 = 8,5 vong.
2 Theo (14.11)[1], chiéu cao 16 xo khi c&c vong sit nhau:
H, = (n, -0,5)d = (8,5 — 0,5)5 = 40mm.
Budc cua vong 10 xo khi chua chiu tai tinh theo (14.12)[2]:
p=d+1,1.An/n =5+ 1,1.16,85/6,5 = 7,85mm.

3 3
trong d6 &, =20 nF_ = o0 _65600=16,85mm.
G.d 8.10°5

- Chiéu cao ban dau H, = Hs + n(p — d) = 40 +6,5(7,85 — 5) = 58,525mm.
Ly H, = 58,5mm.

f) Ty sd Ho/D =58,5/30 = 1,95 <2,5 do d6 co thé khdng can 16ng 106 xo vao 16i.

5.4.3. Thiét ké cam
a) Xac dinh bién dgng cam

Puong cong acsmet & mat sau cia dao dugc tao thanh nho két hop gitta hai
chuyén dong déu d6 1a chuyén dong quay déu caa phoi (chi tiét gia cong) do may thuc
hién va chuyén dong thang déu cua dao do cam thuc hién. Bé dao c6 thé chuyén dong
thang déu thi bién dang cia cam la bién dang duong cong acsimet c6 phuong trinh
dugc xac dinh nhu sau: [13]

MA4i quan hé giira tri s6 hét lung va lugng nang caa cam:
O thoi diém ban dau khoang céach tdm gitra dao phay (chi tiét gia cong) va cam
la:
L=R+Il+r+A (5.3)
Trong d6: L — chiéu dai dao tién hét lung.
R — ban kinh cta dao dugc hot lung.
r — ban kinh nhé nhét caa cam.
A — lugng rut dao tién ra khoi dao phay.

37



T2013-118

Hinh 5.7: Quan h¢ gi@a lweng hét lung va lwong ndng cam

Khi dao (chi tiét gia cong) quay mot goc 0 nao d6 wng véi goc quay cua cam 0,
khoang cach L tuc thoi dugc xac dinh nhu sau:

L=pg+1l+pc+A (5.4)
Trong d6: pq — ban kinh vecto diém tiép xdc cua duong cong hét lung trén dinh dao.
px — ban kinh vecto diém tiép xdc gitra cam va dao tién.
Can bang 2 vé ctiia phuong trinh (5.3) va (5.4) ta duoc:
Pk = R+ I py (5.5)

S ) N N ) 2n .
Doi v6i cam cd mot lan nang thi khi dao phay quay mot goc 0 = ~ thi cam

quay dugc mot goc 0, =2m.

0 1 0
Do d6: —=—Tudo: 0= = (5.6)
0, Z Z
Sau khi cam quay mét géc 0, ban kinh ctia duong cong hét lung pg dugce xac dinh
a
nhu sau: p,=R-—0 (5.7)
21

Thay (4.7) va (4.6) vao (4.5) ta xac dinh dugc phuong trinh cam nhu sau:
a

p.=R+r - (R— —Oj
2n

K.Z 0,

=R+ -R+ —.—=
Px k on 7
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K
Pe =L + _ek (5.8)
2n
Pi voi cam c¢d A lan nang thi twong ty ta cd, khi dao phay quay mot goc
2n 21
0= = thi cam quay dugc mot géc 0, = N

A0,

Do do: E=é Nén suyra 0 = (5.9)
0, Z

k

Thay (4.7) va (4.9) vao (4.5) ta xac dinh duoc phuong trinh cam c6 A 1an nang
a
nhu sau:p, =R +71, - (R - —9)

21
b, =R+t K.Z A0,
2n 7
p, =T +K2—:6 (5.10)

Theo [13] goc sau o cia dudng acsimet la goc giira tiép tuyén cua dudng xoan
Véi tiép tuyén cua vong tron tai diém khao sat. Goc sau a duge xac dinh nhu sau:

tano = P Vi d—pzﬁ
P do 2=
Nén: tana = ? (5.11)
p

Theo yéu cau can gia cong dao phay modul c6 m = 2 c¢6 luong hét lung
K=3(mm) nén d6 nang cam h=3 (mm).

Dé thuan tién cho viéc tinh todn s6 rang banh rang thay thé va giam sé vong quay
cua cam do toc do nho nhat cia may tién D23 1a 16 vong/phut la twong doi cao nén dé
giam so vong quay cua cam lai nén ta chon cam c6 so6 lan nang A = 4.

b) Xac dinh goc ap luc cua cam:

Hay xét co cau cam can day day nhon (hinh 5.8 a). Goi B 1a diem tiép x(c gitra
cam va can,nn la phap tuyén cua bién dang cam tai diém tiép xuc B.

- Luc tac dung I&n can bao gom:

e Luyc tir cam tac dong lén can:

Ap lyc N, nim theo phuong phép tuyén nn.Lyc ma sét F, vudng géc véi phap

tuyén nn.Goi P 1a hop lyc coa N, va F,: P = N, + F, . Goc giita P va N,

12
bang ¢,, 1 g6c ma sét giira cam va can.

Tai trong Q (bao gom trong luong, luc quan tinh cua can,luc phuc hoi cua 16 xo
bao toan khép cao giira cam va can...)
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b}

Hinh 5.8: So dé két cdu va luc tac dung Ién cam.
e Luyc tir gia tac dong lén can:

Ap luc N,, vudng géc vaéi phuong truot ciia can.Lyc ma sat F,, song song Voi
phuong truot cia can.

—_ —

Goi R, 1a hop luc ciia N, V& F,, : R, = N,

+ F,, . Géc giira R, va N,
bang ¢, VGi ¢, 1a goc ma sat giita can va gia.

- Piéu kién can bang lyc ciacanchota: R, +P + Q =0

Tir hoa dd luc trén hinh 5.8b,suy ra:

P _ Q —p= COSQ.,
Sin(gﬂpnj sm( 5 -0 -, (plzj COS(OL o, (plz)

Tu biéu thic (4.12) ta thay khi o+ @,+ ¢, =

(5.12)

T 3
2 thi P—>o0. DBiéu nay co
nghia 1a ngay khi luc can Q rat nho,cho di gia tri luc day P c0 gia tri 16n bao nhiéu di
nita,co ciu van khong thé Chuyen dong dugc: co cau cam roi vao tinh trang tu
h&m.Goc ap luc tng véi khi co cau bi tu hdm goi 1a goc ap luc téi han va duoc ky hiéu

a, .

Oy = = Q- Py

N a

(5.13)
Trong do: py = tangqy, Ky = tan@s;

Nhu vay,khi o = o, thi co cdu cam bj ty ham.
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- Dé tranh hién twong ty hdm cua co cdu,hon thé nita dé cho co cau lam viéc

duoc nhe nhang bao dam mot hiéu suat hop ly,phai thiét ké sao cho tai moi vi tri tiép
xUc gitra day can va cam,goc ap luc ddy can phai nho hon hay bang mét gié tri cuc dai

cho phép o, |-

Voo, <[a,, ]

- Xac dinh tong hé sb ma sat w, + pyp, €6 thé dya vao bang sau:

trongdo[a ] o

th

Bdng 5.1: H¢ so ma sdt cua mgt so vit liéu dung trong co cdu cam

Hé s ma sat giira can day va cam p,
Vit ligu Ap suét P Toc do v (m/s)
ma sat (N/cm?) 0.03 +0.06 0.06 + 0.1 01+04
Théptoi- | 200+900 | 0.47+013 | 011+0.08 | 007+0.04
thep tOI 900+ 1800 | 0.01+0.09 | 008+0.05 | 0.04=0.03
Hé s6 ma st giira can day va bac dan p,
Vat lisu , Ap suat P (N/cm?)
- Toc do v (m/s) .
ma sat Dudi 60 60 + 150 150 + 250
Dudi 0.03 0.11 0.096 0.1
Déng — 0.03 +0.06 0.08 0.078 0.08
thép toi 0.06 =0.2 0.07 0.06 0.07
02+-04 0.06 0.05 0.06
Dudi 0.03 0.09 0.07 0.075
Gang — 0.03 +0.06 0.06 0.035 0.045
thép toi 0.06 =0.2 0.05 0.03 0.035
02+-04 0.04 0.03 0.03
Dudi 0.03 0.15 0.135 0.125
Thép — 0.03+0.06 0.13 0.12 0.115
thép toi 0.06 =0.2 0.1 0.09 0.1
0.2+-04 0.08 0.08 0.08
0 day ta chon p, = 0,1; p, = 0,15.
Vay theo (5.13) oy, = 90° - arctan0,1 — arctan0,15 = 90° - 5,71° - 8,53° = 75,76°.

Trén cam acsimet chinh tdm, goc ap luc ciing chinh 1a goc sau cuia duong cong

. A Lea A C o s K.A
acsimet trén bién dang cam nén ta c6 céng thirc goc ap luc nhu sau: o = arctan(—]
p
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K.A
2R,

Tai dinh cua cam p = Ry (R — ban kinh 16n nhat cua cam) o = arctan(
T
i L e KA
Tai day ciia cam p =r, (ry — ban kinh nho nhat cua cam) o = arctan| ——
T,

D& nhan thay goc &p luc tai vi tri day caa cam (ban kinh nhé nhit caa cam) c6
gid tri 16n nhat. Lay ban kinh nho nhat caa cam r, = 20mm, khi d6 goc ap luc

34 j = 5,46°
2.1.20

Ban kinh 16n nhit cua cam Ry = r, + K = 20 + 3 = 23 mm, g6c ap luc

o= arctan(

a=arctan( 34 )=4,75°
2.m.23
Theo (5.12), ta c0:
p=qQ_ %Px  _yyp8g  COSG)  _jjee5n
cos(a+ @,+ ¢,,) c0s8(5,56°+8,53°+5,71°)

Trong d6: Q = Fa + Fmax = 528,8 + 600 = 1128,8 N

Duva theo phuong phap thiét ké cam trong sach [8] d6 1a phuong phap chia déu dé
vé duong xoan acimet Voi noi dung nhu sau: chia do nang cam ra thanh n phan bang
nhau va sau d6 chia géc can vé dwong acsimet ra thanh n goc bang nhau, dwong noi
cdc diém giao giita cdc dwong chia d6 ndng va chia goc la dwong acimet can veé.

Theo phuong phap trén két hop véi nguyén Iy hét lung dao phay dia ta c6 bién
dang cam nhu hinh vé& bén dudi :
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Hinh 5.9: Bién dgng cam hot lung
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5.5. Thiét ké bd truyén banh ring
5.5.1. Chonvat li¢u

Thép ché tao banh ring dwoc chia 1am 2 nhém khac nhau vé mit céng nghé
catrang,nhiét luyén va kha ning chay mon.

Nhom I ¢6 d6 rin HB < 350,banh ring duoc thuong hda hoac tdi cai thien.Nho
c6 do ran thap nén co thé cit rang chinh x4c sau khi nhiét luyén,dong thoi bo truyén cé
kha niang chay mon tot.

Nhom II c6 d6 rin HB > 350 ,banh ring dwoc tdi thé tich,tdi bé mat,thim
cacbon,tham nito ,...Do do ran cao nén phai cat rang truéc khi nhiét luyén,sau khi
nhiét luyén phai ding cac nguyén cong tu stra dat tién nhu mai,mai nghién ...Ring
chay mon kém do d6 phai nang cao d6 chinh xac ché tao,nang cao d cang cua truc va

A

0.

Nho wu diém vé céng nghé nén vat liéu nhom I duoc sir dung rong réi trong san
Xuat don chiéc va loat nho,trong cac bo truyén tai nhe va trung binh ciing nhu kich
thudc cac bo truyén kich thudc banh rang kha 16n kho khan khi nhiét luyén.

— Do bo truyén tai trong trung binh,san xuat don chiéc nén chon thép ché tao
banh rang thuéc nhom I.

Chon vt liéu cho cac banh rang:
+Banh rang I:

Thép C45 thuong hoa hoac toi cai thién:Do cirng mat rang, 16i rang: 180 +
350HB ; g, =750 ; g, = 450

+Banh rang 2

Thép C45 thuong hdéa hoidc tdi cai thién:bd cing mat rang, 16i rang:
180 + 350HB +(10+15HB) ; g, =850 ; g, =580

+Banh rang 3:

Thép C45 thuong hoa hoac tOi cai thign:bP9 cang mat rang, 161 rang:
180 + 350HB ; g, = 750 ; 0, = 450

+Banhrang 4:

Thép C45 thuong hda hoac tdi cai thién: B cirng mat rang, 16i rang:

180 + 350HB + (10+15HB) ; g, = 750 ; 0. = 450

+Banh rang 5:

Thép C45 thuong hda hoac tdi cai thién: B cing mat rang, 161 rang:

180 + 350HB + 2(10+15) ; g5, =750 ; g, = 450
+Banh rang 6:
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Thép C45 thuong hoa hoac toi cai thién:Do cirng mat rang,16i rang:

180 + 350HB + 3(10+15) ; g, = 750 ; 7, = 450
5.5.2. Ung suét cho phép

Ung suat tiép xuc cho phép [oy] va ang suat udn cho phép [or] duoc xac dinh

theo cong thuc sau:

GI(-)| lim 'Zr'zv'KxH'KHL
SH

2 im Yo Vs Ke K Ko
S, '

; [or]=

[on] =

Trong d6:  Zg— Hé sb xét dén d6 nham cua mit rang lam viéc.
Chon Zp=1 do d6 nham R,<1,25...0,63um
Z,~ Hé s6 xét dén anh huong cua van téc vong.
Chon Z,=0,925V%% do d% ran mat rang HB>350

Kyu— Hé sb xét dén anh huong cua kich thude banh ring.

Chon Kyy =1 do d, <700 mm

Yr— Hé sb xét dén anh huong caa dd nham mat luon chan ring.
Thong thuong chon Yz= 1 do khong danh bong mat lugn

Y~ Hé s6 xét dén anh huang cua vat liéu dbi véi tap trung (ng suat.

Ys; = 1,08-0,0695.In(m),m la modul

Ky— Heé s xét dén kich thuéc cia banh rang anh huong dén do bén

uén. K=1do d, <400 mm

Kre— Hé s xét dén anh huong dit tai vi bo truyén quay mot chiéu

nén Kg. = 1(bd truyén quay maot chiéu)
KHL,KFL_Hé Sé tUél thO
KuL = mH\/ Nyo. Nug
my =9,mz=9 do d6 rin mit raing HB> 350
KrL= mF\/ Npo. Nrg
S6 chu ky thay ddi ung suit co s khi thir vé tiép xdc a:
Nio = 30.H**;5=30.38%*=185610
Nro = 4.10° = 4000000
Npe=Nr=N=60c.n.ty; =60.100.16.60= 576000

Kn=1/185610/576000 =0,88

Ke = 1/4000000/576000 = 1,24

S, Se— Heé sd an toan khi tinh vé tiép xdc va udn. Sy =1,1; S = 1,75
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+Banh 1:
o iim— (NG SUAt tiép xdc cho phép tng vai chu ky co s6.
o = 2HB + 70= 2.38 + 70 = 146[Mpal.
o riim— 0N SUAt ubn cho phép tng véi chu ky co s6.
0 = 1,8HB= 1,8.38 =68,4[Mpal.
+Banh 2:
o wiim— UNg SUAt tiép xtc cho phép tng véi chu ky co so.
0 = 2HB + 70= 2.40 + 70 = 150[Mpa].
o rim— (g SUAt udn cho phép tng véi chu ky co s6.
0 s = 1,8HB= 1,8.40 =72[Mpal.
+Banh 3:
o iim— (NG SUAL tiép xdc cho phép tng vai chu ky co s6.
7% yim = 2HB + 70=2.38 + 70 = 146[Mpal].
o rim— Ng SUAt ubn cho phép tng véi chu ky co so.
0 = 1,8HB= 1,8.38 =68,4[Mpal.
+Banh 4:
o iim— (NG SUA tiép xdc cho phép tng vai chu ky co s6.
00 = 2HB + 70= 2.40 + 70 = 150[Mpa].
o riim— 0N SUAt ubn cho phép ting véi chu ky co s6.
7 pm = 1,8HB= 1,8.40 =72[Mpa].
+Banh 5:
o iim— (NG SUAt tiép xdc cho phép tng vai chu ky co s6.
0 = 2HB + 70= 2.42 + 70 = 154[Mpa].
o riim— 0N SUAt ubn cho phép tng véi chu ky co s6.
o pir = 1,8HB= 1,8.42 =75,6[Mpal.
Khi thiét ké so bo 1dy Zr.Zy.Kyy = 1 va Yr.Y{Ky = 1, do d6 cong thirc ¢ng
o' K :146.0,88

suat cho phép la:[cH] ;= “"g HL =116,8
H )
0
fot1], = P Ko 150088 _ 0
S 1,1

H
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0
K :
(GH] 5= Opiim K _ 146.0,88 ~116.8
S, 1,1
0
K .
(GH] 4= Oim- Ky _ 150.0,88 ~120
S, 1,1
0
K .
[oH] o= ZrimDn - 150988 _1995 5
S, 1,1
0K K 1,24,
[GF] 1 — O-Fllm FL Fc - 68,4.1,24.1 :48,47
S, 1,75
0 K, K 1,24.
[GF] 5 — O-Fllm FL Fc — 72.1,24.1 :51
S, 1,75
0 K K 1,24.
[GF] 3 o O Flim FL* *Fc — 68,4.1,24.1 :48,47
S, 1,75
0 K K 1,24,
[GF] 4 — O-Fllm FL Fc — 72.1,24.1 :51
S, 1,75
0 K, K 1,24.
[GF] 5 — O-Fllm FL Fc — 75,6.1,24.1 :53,6

Se

+ Xac dinh ung suat

1,75

quaé tai cho phép:

V6i banh rang duoc toi cai thién thi:

[GH]maxl: 2,8
[on]maxe= 2,8

.Ochy = 2,8.450 =1260 [Mpa].
.Och2 = 2,8.580 =1624 [Mpa].

[oh]maxs= 2,8.0¢h3 = 2,8.450 =1260 [Mpa].
[on]maxa= 2,8.0¢hs = 2,8.450 =1260 [Mpa].
[on]maxs= 2,8.0¢hs = 2,8.450 =1260 [Mpa].
[6r1]maxi= 0,8.0¢n1 = 0,8.450 = 360 [Mpa].
[or2]maxe= 0,8.0¢h2 = 0,8.580 = 464 [Mpa].
[ora]maxs= 0,8.0¢h3 = 0,8.450 = 360 [Mpa].
[ora]maxa= 0,8.6¢h4 = 0,8.450 = 360 [Mpa].
[ora]maxs= 0,8.6¢h4 = 0,8.450 = 360 [Mpa].
+Xac dinh so b khoang cach truc a,;:

Trong d6 : K,— Hé sb phu

TKH[}
a1 = K..(Ug+1 /l—
o = Ka (Us )3[0H]2‘U1.‘Pba

thuoc vat liéu ctaa cap banh rang va loai rang, tra

bang duoc K,= 49,5.MPa*’® [3]
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u ;— ty sb truyén cua cip banh ring, u; =2
T— Momen xo4n trén truc banh chu dong, T, = 74156,25 [Nmm]
Wype =0,2 5 wpy = 0,53w,, (U+1)=0,318 =>Kyg = 1,44

Kig— Hé s6 ké dén sy phan bd khong déu tai trong trén chiéu

K
aw1 = Ka.(Upt1) 3 # =81,97 mm
[GH] 'UZ'\Pba

=> chon a,; = 82 mm
Xéc dinh cac théng sé an khaop:
m= (0,01+0,02)a,, = (0,01+0,02).82= 0,82+ 1,64 mm
Theo bang 6.8 [3] chon modun phap m = 1,25
Xac dinh sb rang banh nho.

2a,, 282

Vi rang thang nén ta c6 : Z,= _ =
mU2+1) 1,25(2+1)

Chon Z, = 40 rang .

Do d6 Z,=u;.Z, = 2.40 = 80. Chon Z,=80 rang.
dwz: Puong kinh vong 1an banh nho(banh rang 2)

o= 22 282 permt =5 d,, =2( 82-55/2 )= 109 mm
U +1 2+1
bw:Chiéu rong vanh ring bw= Wpa-aw1 = 0,2.82 = 16,4 [mm]

+Xac dinh so b khoang cach truc a,:

K
Bz = Ka(Upt1) e
[0, 17U, Yy,

Trong d6:  K,— Hé sb phu thudc vat liéu ciia cip banh ring va loai ring, tra
bang 6.5/1/ trang 96 dugc K,= 49,5.MPa'”®
U,— ty $O truyén cua cip banh ring, u, = 1,5
T— Momen xo4n trén truc banh chu dong, T, = 74156,25 [Nmm]
Wy =0,25 ; W,y = 0,53w,, (U+1)=0,33 =>Ky, = 1,44
Kpp— Hé s6 ké dén sy phan b khong déu tai trong trén chiéu rong vanh
rang khi tinh vé tiép xc, nd phu thuoc vao vi

_ / T:Kep  _
aw = Ka(Uy+l) 3 ——2—2— =69,78mm
" «(Uz )3 [0, ]Z-Uz-\yba

=> chon a,; =70 mm

Xéc dinh cac théng sé an khaop:
48



T2013-118

m = (0,01+0,02)a,,, = (0,01+0,02).70=0,7+1,4
Theo bang 6.8/T1/ chon modun phap m = 1,25
Xéc dinh sb rang banh nho.

2a,, 270

Vi rang thang nén ta c6 : Z;= - =
mU2+1) 125(@5+1)

Chon Z; = 40 rang .
Do d6 Zs=u;.z; = 1,5.40 = 60. Chon Z,=60 rang.
2a, 2.70

dys— Puong kinh vong 1an banh rang 4:dy.,= =—— =56[mm
w4 g g g 4:dys U i1 1541 [mm]

chon dys= 56 mm

=> dy3=2( 70-56/2)= 84 mm

bw:Chiéu rong vanh ring : bw= Wha-awz = 0,25.70 = 17,5 [mm]
+Xac dinh so b khoang cach truc a,;:

Pé dam bao ti s6 truyén yéu cau caa hé thong u =3,do d6 ti s6 truyén giita banh ring
s6 4 va s6 5 phai la U;= 1,do d6 kich thudc va so ring ctia banh rang s6 4 va s6 5 phai
nhu nhau,tac la : dys =50 mm, dys= 40 mm

Z,=40rang ; Zs =32 rang
5.6. Thiét ké truc
5.6.1. Chen vit ligu
Céc truc thiét ké déu nam trong hop giam tdc va chiu tai trong trung binh nén ta
ding thép 45, t6i cai thién, c6 : Gidi han bén : o = 850 [Mpa], ting suat xoan cho phép
1= (12...20) [Mpal.

5.6.2. Tai trong tac dung Ién truc

Lyc tac dung tir cac bo truyén banh rang tac dung

Ién truc:

Hinh 5.10 : So' do luc tir cac bé truyén tac dung I1én truc
a. Banh rang I va banh rang 2

F,Luc vong

E.Luc hudng tam

F,Luc doc truc

F=2T1/d,,1=F;,
= F,,=F,,=2.29662,5/100=593 (N)
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Frletltanatw: T2
= F,, =F,,=593,25.tan20°=216 (N)
Faletl.tanB=Fa2
F,;:Momen xoan trén truc banh 1
d,,1:Puong kinh vong lan
a,,:Goc an khop
B:Goc nghiéng cua rang(voi banh rang tryf =0)
=>F,,=F;;.tan0=F,,=0
b. Badnh rang 3
F12=2T3ld,,3=F3
= F,,=F,3=2.741,56.42/62=593 (N)
Fr3=Fptana,, =F;;
= F,., =F,,=593,25.tan20°=216 (N)
Fa3:Ft2 -tanBZFaZ
F,,:Momen xoén trén truc banh 3
d,, :Puong kinh vong lan
a,,:Goc an khop
B:Goc nghiéng cua rang (Vo1 banh rang truf =0)
=>F,3=F;,.tan0=F,,=0
C. Banhrang 4
F4=2T3/d,,3=F;3
= F,,=F,; =2.593,25.30/60=593,25 (N)
FTBZFtZtanatw )
= F,, =F,3=741,56.tan20°=215,92 (N)
Fy4=F;3.tanP=F;3
F,3:Momen xoén trén truc banh 3
d,, :Duong kinh vong lan
a,,:Goc an khop
B:Goc nghiéng cua rang(vai banh rang truf =0)
=>F ;=F,,.tan0=F,,=0
d. Banh rang 5
Fi5=2T,/d ,4=F4
= F,5=F,4,=2.593,25.28/56=593,25 (N)
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Fr3=Fptanay, =F.;
= F,, =F,3=593,28.tan20°= 215,92(N)
Fo4=Fi3.tanB=F;3
F,3:Momen xoén trén truc banh 3
d,, :‘Duong kinh vong lan
a,,:Goc an khop
B:Goc nghiéng cua rang(voi banh rang tryf =0)
= F,3=F,,.tan0=F,,=0
5.6.3. Tinh so b truc

buong kinh truc:d > m) mm
dy > 3/29662,5/(0,2.[15])= 21,5 mm
d, >3/14831,2/(0,2.[17])= 16,4 mm
ds > 3/15572,76/(0,2.[18])= 16,2 mm
d, >3/29662,5/(0,2.[19])=17,4 mm

T:Momen xoan(Nmm)

[7]:Ung suat xoan cho phép(MPa),vai thép [t]=15...30(MPa)

Tir dwong kinh d c6 thé xac dinh chiéu réng b, 6 1in theo bang sau:

d, mm [20 25 30 35 40 45 50 55 60 65 T0 75 80 85 90

100

b

(v

mm [15 17 19 21 23 25 27 29 31 33 35 37 39 41

43 47

Chiéu dai mayo banh ring tru:l,,=(1,2...1,5)d

I, = 1,2.d,=1,2.22=26,4 mm

l,=1,2.d,=1,2.16,4=19,68 mm
l;=1,2.d5=1,2.16,2=19,44 mm
l,=1,2.d,=1,2.17,4=20,88 mm

Céc kich thudc khac lién quan dén chiéu dai truc dugc chon:

1..; —Khoang congxdn(khoang chia ra) trén truc th k, tinh tir chi tiét the i dén goi

doile; = 0,5(ln; + bo)+ks+h,
Trong do :

l.1;— Chiéu dai mayo cua chi tiét quay thir i trén truc k,1,;=(1,2...1,5)d
by;—Chiéu rong vanh ring banh riang tht i trén truc tha k(tra bang 1)

L., —Pugc tinh theo cac cong thurc sau(bang 3):
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by « -/ /
2 = crz I
H—---_ - : ———— - —

|
i

i N
Hinh 5.11 : So' d6 tinh khodng cdch di véi banh ring tru
Trong d6 :l;, = 0,5(L,,13 + by ) tky + k,
+Truc 2 :1y, = 0,5(L,,15 + bg) +kq + k, = 0,5(19,68+15)+8+5=30 mm
+Truc 3 :1;, = 0,5(L,,15 + bg) +kq + k, = 0,5(19,44+15)+8+5=30 mm
+Truc 4 :ly, =0,5(L,,,1, + by) tk; + k, =0,5(20,88+15)+8+5=30 mm
5.6.4. Biéu dd lwc trén truc

o)
o
e

|
|
|
=
=
e

\
-

-
-

Phuong trinh c4n bang momen:Y, M, =0
~Q.a+Vzb-0Q,c=0 (Qiluc gitta banh rang 4 va 5,Q;luc gitra cam va thanh
truyén)

SV, = QZ.(b+l()3)—Ql_a _ 1186,5.(118,31;8552—269,9-78,32 =1529,15 N
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X Mp=0
<3=>Q1(a+b) - VAb - Qz.C =0

_ Q.(a+b)-Q,c _ 269,9.(78,32+118,37)-1186,5.52 _
&V,= - -

-72,75
b 118,37
Bléu d6 . Dﬂ EE
A E
A e
- ") - ka 1= [ |
| | I 1
1186.3N
269, 5N 342.7M
& 7 2a0MNmrF

5.5.6 Thiét ké then cho cac truc
Diéu kién bén dap va diéu kién bén cat ddi vai then:
oy =2T/[d.l,(h — t))] <[oy]
7, = 2T/(d.1;.b) <[z,]
Trong 46:  o,— Ung suat dap(MPa)
7,—Ung suét cat (MPa)

d — Buong kinh truc (mm)
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1,— Chiéu dai then(mm)
h—Chiéu cao then(mm)
t,—Chiéu sau ranh trén truc(mm)
+Truc 1: oy =2T/[d. l,(h — t))] <lo4]
¢2.29662,5/[22.0,8.22(7 — 4)] <100
& 51 <100 (thoa)
7. = 2T/(d.1,.b) <[z,]
& 2.29662,5/(22.0,8.22.8) < 30
19,2 < 30(thoa)
= Then trén truc 1 c6 cac kich thuéc sau:b= 6 ;h=6;¢t; =35;¢t,=2,8
+Truc 2: oy =2T/[d.l,(h — t))] <[o4]
& 2.14831,2/[17.0,8.17(5 — 3)] <100
& 17,5 < 100 (thoa)
T. = 2T/(d.I,.b) <[]
& 2.14831,2/(17.0,8.17.5) < 30
& 25 < 30(thoa)
= Then trén truc 2 ¢6 cac kich thuéc sau:b= 5;h=5;t,=3;t, =2,3
+Truc 3: oy =2T/[d.l,(h — t))] <[oy]
& 2.15572,76/[17.0,8.17(5 — 3)] <100
< 67,36 < 100 (thoa)
7. = 2T/(d.1,.b) <[z,]
& 2.15572,76/(17.0,8.17.5) < 30
&27< 30(thoa)
= Then trén truc 3 ¢6 cac kich thuéc sau:b= 5;h=5;t,=3;t, =2,3
+Truc 4: gy =2T/[d. l,(h — t))] <[o4]
& 2.29662,5/[18.0,8.18(6 — 3,5)] < 100
91,6 <100 (thoa)
7, = 2T/(d.1,.b) <[7,]
< 2.29662,5/(18.0,9.18.7) < 30
29,1 < 30(thoa)
= Then trén truc 4 c6 cac kich thuéc sau:b= 6;h=6;¢t; =35;¢t,=2,8
5.6 Thiét ké 6 bi trén cac truc
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Lwa chon 6 bi: Do E,/E.< 0,3 nén ta chon 6 bi d& mot diy dé c6 két cdu don gian
nhét,gia thanh ha nhét.

5.6.1 Chon 6 theo kha ning tai trong dong

Chon kich thudc 6 theo kha ning tai dong €, duoc tién hanh véi cac 6 c6 sé vong
quay n > 10 vg/ph,chon n =16vg/ph

Kha nang tai dong C, tinh theo cong thirc:C,; = Q."VL

Trong do :

Q-tai trong dong quy udc, kN

L—tudi tho tinh bang triéu vong quay

m —bac cua duong cong moi,m=3 ddi véi 6 bi

L, — tudi tho trung binh cua 6 tinh bang gio ; L, = 10°.L/(60n),thong thudong gia
tri cua L, duoc tra trong bang : L, = (20... 30).103

a. Tinh tai trong dong quy woc

Q=(X.V.E. + Y.E))k,.k; ,do khéng cé luc doc truc nén Q=X.V.E.. k. .k,

X —hé s6 tai trong hudng tam,chon X =1 vi E,=0

F.— tai trong huong tdm, kN

V — hé s6 ké dén vong nao quay,V = 1 do vong trong quay

k,— hé sé anh huéng cua nhiét do,k, = 1 khi 6 = 105°C

k,— hé s6 ké dén dic tinh tai trong, chon : k; = 1,2

LM

K
Fo

L

Hinh 5.12 : So' d6 phan bé luc trén 6 bi
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+Tinh tai trong hudng tamg,.:
FE.=F, + 2.F;.cosy+2.F,.Cos2y+...+2.F,.Cosny
V6i n<z/4=15/4=3,75=>chonn=2
y = 360°/z = 360/15 =24
Z : 56 con lan
Fy: chinh 14 lyc tuong tac gitta cam va thanh truyén khi dao tién an vao phéi khi gia
cong bién dang hot lung acsimet,=> F, = P =1186,5 (N)
F,= Fy.cos3/?(iy)
= F, = 1186,5.cos3/2(1.24) =1036 N
= F, = 1186,5.cos3/%2(2.24) =649,4 N
= F.= F, + 2.F;.cosy+2.F,.Cos2y+...+2.E,.Cosny , (V&i n=2)
=1186,5 + 2.1036.c0s24 + 2.649,4.cos48 =3948,44 N
Do d6 tai trong dong quy u6cQ=X.V.F..k, .k,
=1.1.3948,44.1.1,2 =4738 N
b. Tinh tudi tho L (triéu vong quay)
L=60.n.L,/10°
=60.16.20.103/10°=19,2 (triéu vong quay)
Thay L vaQvaoC,=Q."VL:
= C, = 4738,13.3/19,2
=12643,23 N
= C,=12,6 kN
5.6.2 Chon kich thwéc 6 theo tiéu chuan
Dua vao C; va duong kinh ngéng truc tra ra dwoc kich thudc 6 nhung phai dam bao
< C=>=¢C
diéu kién: {d _ dng()nz e
Trong do :
C : kha ning tai dong cua 6 tiéu chuan
d : duwong kinh trong ca 6
Chon 6 bi ¢& nhe 204. Tra bang P2.7 [3] duoc cac sb liéu kich thudc cua 6 bi 1 va 6 bi
2 tai truc s 4 nhu sau;
d=20mm ;D =47mm;B =14 mm;r=15mm; C = 13(thoa diéu kién)
buong kinh bi ;7,94
5.7 Thiét ké 6 trwot cho cac truc
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Str dung 6 truot cho truc 2 va tryuc 3:

+ Chon vat liéu : Do téc d6 vong cua cac truc v <2 m/s => chon vat liéu 16t 6 1a
Pong thau tRC 80-3-3,¢6 cac thdng s sau : [p] = 12 MPa

[pv] =10 Mpa.m/s

+ Chon cac théng s6 6 :

a.Chontiso1/d=0,8 =>1=0,8.d=0,8.17 = 13,6 mm.

b.Chon d6 ho twong dbi : chon so bo v theo :

v=0,8.10"3.v%%°=0,8.1072.0,03%> = 3,33.10~*

vo1 v =m.d.n/60000 = 3,14.17.32/60000 = 0,03 m/s

Pohe S =y.d=3,33.10"%.17 =5,66.10~% mm

Theo bang P4.1 va P4.2 [3], chon kiéu lap H8/e8 c6 sai léch gisi han cua 15 1a
@17;°%%* va 91720972

= Smin = 0,075mm; S,,,, =0,180 mm

= Do hd trung binh : S = (S, + Smax )2 = (0,075 + 0,18)/2 = 0,13mm

= Do ho twong d6i : w=S5/d =0,13/17 = 7,65.1073

c. Chon loai dau:

Dung dau cong nghiép 30,gia st nhiét d6 caa 6 khi lam viéc trung binh la
50°C,tir bang 12.2 trang 229 tap 1 ta duoc gia tri do nhot dong luc cua dau p = 26
(cP) = 0,026 Mpa.s

+ Tinh kiém nghiém 6:
a. Kiém nghiém p va tich s6 pv:
p = E./(Id) =( F,.tan a,,/cosp) = (741,56.tan20/1)/13,6.17 = 1,68 Mpa <[p]

F _ 269,9.32

pV —_— r.n

- = 0,145 Mpa <
191001 191001 pa <[pv]

b. Tinh 6 truot boi tron ma sat wdt:
Hé s6 kha nang tai cua o:

= a0

Trong d6 :w = m.n/30 = 3,14.32/30 = 3,35 (1/s)

Theo bang bén duéi,dya vao gié tri cia I/d va Cr ta suy ra do léch tam tuong doi
x=0,3

Chiéu day nho nhit cia mang dau béi tron:

Rpmin = 0,5.5(1- ) =0,5.0,13(1- 0,3) = 0,046 mm
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Chon d6 nham bé mat ngdng truc R,; = 3,2 um,dd nhdm bé mit 16t 6 R,, =
6,3um

Hé s6 an toan vé chiéu day mang dau boi tron:

Sy =h,. (R, +R,,) = 0,046/(0,0032 + 0,0063) = 4,8 > 2

= Vay voi cac thong sé da chon cho 6 truot thi 6 truot 1am viéc trong moi
truong boi tron ma sat uot.

5.8 Co ciu diéu chinh lwgng tién

Pé diéu chinh luong tién dao ta sir dung bo truyén vit me — dai ¢ nhung dé biét
duoc gia tri luong tién dao chinh xé&c ta dung nim vin c6 khic cac vach chia. S6 lugng
vach chia la 50 vach. Lugng dich chuyén nho nhit cua dao khi quay nim vin bang
budc ren cua vit me chia cho s vach, tic 1a s = 1,25/50 = 0,025 mm.

I'III IIIIk

Hinh 5.13: Nam vgn
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KET LUAN VA KIEN NGHI

A.KET LUAN
Sau qua trinh nghién ctu, tim hiéu va thuc hién dé tai nay t6i d¢a hoan thanh duoc
nhitng ndi dung sau:

- Tim hiéu két cau dao phay dia modun, dudng cong hét lung, vat liéu ché tao
dao phay dia modun.

- Tim hiéu qu4 trinh gia c6ng dao phay dia médun, phuong phap hét lung va may
hot lung chuyén dung K96.

- Tim hiéu may tién van nang tai xuong may cia b mon thuc hanh nghé va thict
ké do ga tién hat lung cho may tién van nang D23.

- Hoan thanh ban vé lap va ban vé chi tiét cho do ga tién hét lung trén mdy tién
van nang D23.

V6i nhing tinh nang k§ thuat va nguyén ly lam viéc nhu da trinh bay ¢ phén trén.
Nhitng thiét ké trong ban vé da dap tmg duogc yéu cau dé tai trén co so ly thuyét, ciing
nhu phan nao giai quyét cac van dé trong viéc gia cong hét lung trén may van nang.
Pé tai hoan thanh s& gidp cho cdng viéc ché tao dao phay dia modun c6 thé thyuc hién
trén cac may van ning thong dung ma khong can dén céc loai may chuyén dung.

Do thoi gian c6 han, tai liéu va kha ning con han ché, mic du da cb gang rat
nhiéu nhung khi nghién cttu thuc hién dé tai nay khéng thé tranh khoi nhitng thiéu
s6t.Vi vay mong cac thay cd va cac ban dong nghiép chan thanh gop ¥ dé dé tai nghién
ctru 6 thé hoan thién.

Nhirng van dé da dwoc nghién ciu va giai quyét

Khi thuc hlen dé tai: “Nghién Cieu phwong phdp hot lung dao phay dia modul
trén may van ning’’ co ban da giai quyét dugc mot s6 vVan dé sau day:

+ Nghién ctu vé dic diémcaa duong cong hét lung, phuong phap gia cong
duong cong hét lung, may hat lung chuyén dung K96.

Nhirng mit han ché

Bén canh nhitng van dé nghién ctu giai quyét duoc con ton tai nhitng mat han
che trong qua trinh nghién ctru dugc dua ra ban luan nhu sau:

- Chua c6 diéu kién thuc hién ché tao d gé.
- Két cau may con cong kénh.

- Nang suat may chua cao.

B. KIEN NGHI

Ché tao san pham mau dé c6 nhiing cai tién dé nang cao hiéu suét hoat dong
cua do ga cling nhu nhitng cai tién nham don gian lai két cau do ga, nang cao ning
suat cting nhu chat lugng gia cong.
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