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TOM TAT

Pé tai tap trung nghién ciru va thiét ké may taro ren ty dong nham gia cong ren
cho nép vién cua loc dau 6 t6, giai quyét cac han ché ctia phuwong phap san xut truyén
théng nhu nang suét thép, do chinh xé&c khong on dinh va su phu thudc 16n vao thao tac
tht cong. Nghién ctru két hop thiét ké hé théng co khi v6i hé théng diéu khién tu dong,
st dung cac cym co khi nhu truc chinh taro, hé théng kep — nap phoi ty dong va bo diéu
khién 1ap trinh PLC. Két qua dat duoc cho thdy mdy cai thién dang ké toc do san xut,
giam thiéu sai s6t, dong thoi dam bao do chinh xac va tinh déng déu cua san pham. D&
tai khong chi khang dinh vai trd quan trong cta ty dong héa trong gia cong co khi ma
con ching minh hiéu qua vuot troi vé ning sudt va chat luong, mo ra tiém ning tng

dung rong rai trong nganh cong nghiép 06 to.
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LOI NOI PAU

Nganh cong nghiép 6 to dang phat trién manh mé va déng vai tro quan trong
trong nén kinh té hién dai. Song song vdi d6, nganh céng nghiép phu tro — dic biét 1a
linh vire ché tao cac chi tiét, linh kién — cling ngdy cang duoc chu trong va dau tu. Trong
s6 cac chi tiét do, 16 loc 1a mot bd phan quan trong giap dam bao chat luong nhién li¢u,
dau boi tron va khi nap trong dong co 6 t6. Mot chi tiét nho nhung khong thé thiéu trong
cAu tao 15i loc 1a nép vién ren, c6 nhiém vu c6 dinh va két ndi chic chin véi hé théng
loc.

Hién nay, quy trinh taro ren cho nép vién 15i loc thuong dugc thyc hién ban ty
dong hodc thu cong, gdy ton thoi gian, tiém 4n sai s6 va anh huong dén chét luong lap
rap. Trudce thuc trang do, viéc nghién ctru va ché tao may taro ren chuyén dung cho nép
vién 16i loc 6 t6 1a rat can thiét, nham dap g yéu cau vé do chinh xac, tinh 6n dinh va
hi¢u qud san xuat.

Xuat phat tir nhu cau thuc t& d6, nhém em da Iya chon va thyc hién dé tai:
“Thiét ké va ché tao may taro ren nip vién 15i loc 6 t6”

v6i muyc tiéu nghién ctru giai phap tu dong hoéa quy trinh tao ren, téi uu hiéu suat
lam viéc, dong thoi dam béo tinh ing dung cao trong thyc tién san xuat.

Thoéng qua dd an, nhém thuc hién c6 co hdi van dung cac kién thire da hoc vao
mot bai toan k¥ thuat cu thé, tir khau thiét ké co khi dén chon lua co cau truyén dong va
phuong phap diéu khién. Du d c6 nhiéu nd luc, song do han ché vé thoi gian va kinh
nghiém, d6 an khong tranh khoi nhirng thiéu sot. R4t mong nhan duoc su dong gép quy

bau tir thay c6 va cac ban dé hoan thién dé tai tot hon.



LOI CAM POAN
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cho phép trong phan tai liéu tham khao.

Chung em xin hoan toan chiju trach nhiém vé tinh trung thuc va ban quyén ndi dung
trong d6 4n nay.
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

CHUONG 1: PHAN TICH VAN DE THIET KE

1.1 Tong quan vé van dé thiét ké may taro tw dong

Trong qua trinh san xuét cong nghiép hién nay, viéc gia cong chinh xac cac chi
tiét co khi la yéu t6 then chdt dé dam bao chat luong san phém. bac biét, voi cac bo
phan nhu nép vién loc dau 6 o, yéu cau vé do kin, d6 bén va do khép ren 1a vo cung
quan trong. Mot trong nhirng giai phap hiéu qua gitp dap tng nhimg yéu cau nay 1a sir
dung may taro ren. Thiét bi nay khéng chi gitip tao ren chinh x4c va déng déu, ma con
g6p phan nang cao ning suat va tinh 6n dinh trong san xuit hang loat.

M4y taro ren giup tao ra cac ren trong mot cach nhanh chéng, chinh xac va dong
déu trén bé mat chi tiét nhu nép loc dau. Ren dugc gia cong ding chuan khong chi dam
bao kha ning lap ghép chic chin véi cac bo phan khac ma con gitp han ché ro ri, chiu
duoc ap suét va nhiét do trong moi truong lam viéc khac nghiét cia dong co 6 t6. Nho
d6, chat lugng san pham dugc nang cao dang ké va giam thiéu nguy co hu hong trong
qud trinh st dung.

Bén canh d6, viéc sir dung may taro trong san xuét gitp toi uu hoa quy trinh gia
cong, rit ngan thoi gian thao tic so v6i phuong phéap tha cong, ddng thoi giam thiéu sai
s6 ky thuat va chi phi nhan cong. Vi kha nang hoat dong lién tuc, 6n dinh va toc do
cao, may taro gop phan ting ning suat tong thé va nang cao tinh canh tranh ciia doanh
nghiép trong nganh san xuét

Trong d¢ tai 1an ndy, nhém chung em tap trung nghién ctru va phan tich vé may
taro ren cho nép vién loc dau 6 t6. Muc tiéu 1a tim hiéu nguyén 1y hoat dong, ciu tao,
Iwa chon thiét bi phu hop, cling nhu dé xuat cac giai phap cai tién nham nang cao hiéu
qua gia cong va giam nhan cong trong qué trinh san xuat.

1.2 Céc nghién ciru lién quan dén dé tai nay
1.2.1 Nghién cvwu trong nwoc

Ttr nghién ciru ctia 6ng Cao Thanh Long va cong su vé thiét ké may taro ren tur
dong [1],trong d6 dé tai nay trinh bay két qua tinh toan dong hoc nham thiét ké may ta-
ro ren tu dong, phuc vu san xuét hang loat dai b trong cac thiét bi dién. May thuc hién
céc chtrc nang: dinh hudng va cap phdi, kep chit, gia cong 16 ren M4 bang ta-rd lién tuc
va hoan toan ty dong. Cac thong sb dong hoc dugc tinh toan thiét ké bao gém: xich tbc
do va tbe do quay truc chinh, xich dong hoc diéu khién nham dat nang suét yéu cau. Két
qua gia cong thir nghiém vai cac thong sé da xac dinh cho thay ning suét gia cong co
thé dat duoc 35 dai 6¢/phut

May taro vé co ban 1a may khoan duoc trang bi vit me, gia d taro va co cau dao
chiéu. Vit me chuyén doi chuyén dong quay thanh chuyén dong thing dé dua voi vao 16
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

can ren. Piéu khién vit me thuong duoc sir dung véi cac dai dc kich thude 16n dé dam
bao ren chit luvong cao. Trong cac sdp xép nhu vy, truc chinh phai dao nguoc chuyén
dong quay cuia né hai 1an cho mdi chu ky: mot 1an khi bat dau va mot 1an khi két thuc
qua trinh ren

0.5x45°
i 7 -
‘ ! -;,'L.’A" _},-f‘, '/ F—
I |
™ <
8 8 o - y
! : e ot - ! ‘
i._’ 15 Lo . ‘Corpper nutsl
Rl el

Hinh 1-2 Cdp phéi dé gia cong

Bo ly hop duoc diéu khién boi mot cam (13) trong hinh duéi. Khi truc chinh
quay, cac khoi luong (9) bay ra va tao ra luc ly tAm, cung cip luc kep (w) tac dong 1én
dai dc (6). C6 hai co cdu cam khac duoc bd tri trén tryc diéu khién (12), bao gdbm cam
cap lidu (14) va cam day (15). Ca truc chinh va truc diéu khién déu duoc din dong bai
cung mot dong co (M). Tdc d6 cua tde do truc chinh va cua truc diéu khién duoc tinh

todn dé dam bdo toc dg san xuat cling nhu kha nang cat cua dung cu. D61 véi moi chu
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

ky cta truc (12), cam (13) chuyén bo ly hop mét 1an va do d6 truc chinh quay mét lan.
Ngoai ra, chi mot dai dc dugce phép roi vao ving cit, do cam cép liéu (14) diéu khién.
Cam day (15) nha chét (11) mét 1an cho mdi chu ky cua truc (11) dé chi c6 mot dai dc

duoc ni trong vung cat dugc day dé gap voi va do do s€ duogc ren.

(a)

%‘”’HD ’

Hinh 1-3 Nguyén Iy lam viéc cua may

1.2.2 Cdc nghién ciru trén thé gidi

Tu nghién ctru cua gido su Wen Hsiang Hsieh cung cac sinh vién Guan-Heng Lin
va Chia-Heng Tsai vé viéc phan tich dong hoc ctia phéu rung cap phoi [2]

Phéu rung 1a mdy c6 thé van chuyén lién tuc hodc gian doan cac bg phan theo 16
trinh quy dinh. Vi may cép liéu c6 thé thuc hién cac thao tic sang loc, phan loai, dinh
hudng, v.v., nén dugc str dung rong rai trong san xuét va ché tao, vi du nhu trong cac
nganh cong nghiép dién tir, co khi, thuc pham, y té va héa chat.

Hinh 1-5 Phéu rung
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Muc dich ctia nghién ciru nay 1a dé xuat mot may cap phoi rung va kiém chimg
tinh kha thi ctia n6 bang mé phong dong hoc. May cap liéu méi dugc dé xuat s& duoc
trinh bay. Sau dé tién hanh phan tich dong hoc va s& xac dinh hi¢u suét tién tién dé danh
gia hiéu suat cia may cap liéu

|
Bowl

Generhzed
Oldham
coupling Loy

M Motor

Hinhl1-6 Cdu tao ciia phéu rung

X b
| 3 . i
\
a {¢ ",
AN i
’ 4
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& fe b.! £¢
‘ I ’r -
I
- i X

Hinh 1-6 Théng s6 déng hoc ciia phéu

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 4



Thiét ké may taro ren ty dong cho ndp vién 16i loc 6 t6

~$ — |
M T \
dil G | Bowl
" L —
- i Motor

/

r

\ . =L
Generalized /ﬂ =

Oldham coupling

Hinh 1-7 M6 phéng mé hinh 3D ciia phéu

Theo tap chi qudc té vé nghién ctru khoa hoc tmg dung va cong nghé ky thuat
(IJRASET), bai nghién ctru c6 tén goi “Thong s6 thiét ké cia may khoan va taro ty
dong” do Giao su VBVaidya va céc sinh vién Akshay Dukhi, Chirag Meshram, Hemant
Chaudhray, Mayank Gurve, Sahil Rangari cung thyuc hién nghién cuu. [3]

Bai bao nay tap trung vao thiét ké may co thé thuc hién cac quy trinh khoan va
ren cung véi su trg gitp cua ty dong hoa dé cai thién san xuit, gidm thoi gian san XUAt.
Trong quy trinh khoan thong thudng 1a cach phd bién nhat dé tao 15 trén kim loai hoic
cac vat liéu khéc, d€ dinh vi 16 chinh xéc, hoan thién tot va kich thude chinh x4c, can cé
may khoan ty dong. Pé cit ren trén 16 chinh x4c cing véi quy trinh khoan, ching t6i sir
dung mili khoan kiém ren. Taro ren yéu cau phai quay truc chinh theo ca chiéu kim dong
h6 va ngugc chiéu kim dong ho. Vi vay, ching t6i da thyuc hién sap xép banh ring con
dé dao nguoc tryc chinh va ciing sir dung banh ring truc vit va banh vit dé giam toc do
vi khoan yéu cau RPM cao va taro yéu cau RPM thap dé thuc hién khoan va taro bén
trong.

Muc tiéu thiét ké:

+ Tang nang suit vé mit dinh luong va dinh tinh

+ Cai thién kha nang lap lai va d6 chinh xéc

+ Giam sy can thi€p cua con nguoi

+ Giam thiéu chi phi san xuit
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

May c6 thé thuc hién cac thao tac trén Vat lidu déo & gion va kich thudc miii
khoan va voi 1én t6i 10 mm, bat ké co ché hay vt liéu st dung 13 gi, may van phai dap

ung dugc cac yéu cau.

Hinh 1-8 Mo phong 3D may taro

Tt nghién clru cia 6ng Mahendra O. Choudhary va cong cy trén tap chi International
Journal of Engineering Research & Technology (IJERT) [4], trong d6 trong nghién ctru
nay trinh bay vé viéc thiét ké may khoan nhiéu tryc. Nghién ctru tap trung vao thiét ké
va ché tao mot may khoan c6 thé khoan dugc nhiéu miii hoat dong dong thdi, nham ting
hiéu qué khi gia cong, giam thoi gian san xuat va toi ru hoa quy trinh khoan hang loat,
n6i dung ciia phan thiét ké k¥ thuat chinh 1a:

- Thiét ké cum truyén dong tryc chinh:

Str dung hé théng banh rang dé chia luc tir mot dong co chinh sang céc truc khoan phu.
MBoi truc dugc din dong gian tiép dé cac mili khoan co thé quay dong toc.
Thiét ké c6 thé diéu chinh khoang cach giira cac miii khoan theo yéu cau timg loai chi
tiét.

- Tinh toan co hoc:
Tinh toan momen xoén, tdc do quay va luc cit trén mdi truc khoan
Kiém tra tai trong tac dong 1én banh ring, 6 1an va khung d& dé dam bao khong bi bién

dang khi hoat dong lau dai.
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Multi Spindle
Dnill

Multi Spindle
Gearbox

Hinh 1-9 MGt cdt ngang ciia hp s6 nhiéu truc chinh

Tu bai bao cua 6ng David Bickert cua tdp doan Nexen va cong su [5], trong d6 bai bao

cung cip hudng dan chi tiét va cach thiét ké va lwa chon ban xoay dinh vi phit hop véi

ting Gmg dung cu thé trong tu dong hoa va ché tao.

Bai bao gioi thi€u vé cac cong nghé truyén dong pho bién

Bai bio so sanh cac cong nghé truyén dong co ban cho ban xoay dinh vi:
Cam Indexers: St dung cam co hoc dé tao chuyén dong, phu hop véi cac tmg dung yéu
cau dinh vi goc ¢ dinh va chi phi hop 1y.
Servo Rotary Tables: Str dung dong co servo cho chuyén dong linh hoat va téc do cao,

thich hop cho céc ting dung yéu cau thay doi gdc dinh vi linh hoat va tdc d6 nhanh.

Cac yéu to can xem x¢ét khi thiét ké va Iya chon ban xoay:
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Hinh 1-10 Co cdu cam thuong dwoc siv dung trong ban xoay

Cac yéu t6 can xem xét khi thiét ké va Iya chon ban xoay:

P9 chinh xac va dd 1ip lai: Xac dinh mic d6 chinh xac va do lap lai can thiét cho ting
dung cu thé.

Tai trong va mo-men xoin: Danh gia tai trong va mo-men xoan can thiét ¢é dam bao
hiéu suét va do bén cia hé théng.

Thoi gian dirng: Xac dinh thoi gian dimng can thiét tai mdi vi tri dé thuc hién céc thao
tac nhu gia cong, lap rap hoic kiém tra.

Piéu kién moi troeong: Xem xét cac yéu t6 moi trudng nhu nhiét 4o, do am, bui ban va
cac yéu td tac dong khac co thé anh huong dén hiéu suét va do bén cta hé théng.
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

CHUONG 2: THIET KE PONG LUC HQC TOAN MAY

2.1 Cac phuong an thiét ké dong hoc cho may
Ning suat ctia may : 20 sp/ph
Véi san pham loc dau 6 t6 ( theo hinh 2-1) co:

e Duong kinh : d =70 mm

e Do day: h= 28,5 mm

e Khéi lwong: m = 0,015 kg

Tir hinh dang phdi da co, ta s& thiét ké dé bam xéc theo hinh dang phoi va ti uu

nhat.

Hinh 2-1 Hinh dang phoi

- Nguyén ly lam viéc

+ Budc 1: Phéi s& dugc cap phdi bang hé thong tu dong

+ Budc 2: Phoi duoc dua dén vi tri taro

+ Budc 3: Phoi s€ duoc kep chat va taro

+ Budc 4: Phoi sau khi taro s& dugc dua dén vi tri 1ay phoi ra
- T nguyén 1y lam vi¢c trén ta chia may thanh 4 cum chinh:

+ Cum 1: Cum cap phdi

+ Cum 2: Cum dua phoi dén vi tri taro

+ Cum 3: Kep va lay phoi

+ Cum 4: Nang ha miii taro
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

2.1.1 Cum cép phéi cho qud trinh taro

a) Phuong an 1:

Phéi duoc sip xép vao 6 chira va sau d6 dugc cac xy lanh mang phoi vao vi tri
2y by —_—D

e

7

SIS

|

|
TITTI77 7777 O @

Hinh 2-2 Cum cdp phéi bang xylanh

b)Phwong an 2
Phéi s& dugce d6 vao phéu rung cip phéi ty dong tir d6 phéu rung s& tu cip phoi va

tu dinh hudng phoi sau dé dugc cac xy lanh dua phoi vao vi tri
‘Cum xylanh vén chuyén phoi

Hinh 2-3 Cum cdp phéi bang phéu rung
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

2.1.2 Cum vin chuyén phéi
a) Phuong dn 1: Chuyén phéi bang co' cau Man

DPong co xoay s& truyén dén co cdu Man théng qua banh dai. Khi banh chu dong quay,
cac chét trén banh cha dong sé& 1an luot day vao cac khe trén banh. Sau d6, banh Man
dirng lai, cho banh chu dong quay dén chét tiép theo

Ban xoay o Co céu man

~_Bong co
Hinh 2-4 Cum chuyén phéi bang co cdu Man
b) Phuong an 2: Chuyén phoi bang truc vit- banh vit

Ban xoa

Truc vit-banh vit

< Dai rang
X
[ -
Pbobng co
700

Hinh 2-5 Cum chuyén phéi bang truc vit-banh vit
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

DPong co hoat dong cip chuyén dong cho ban xoay théng qua dai ring va duogc
giam tdc boi hop giam tdc truc vit banh vit
2.1.3 Cum kep va ldy phéi bang xylanh
a) Phuong dn 1: Kep bang xylanh . Ldy phéi bang xylanh
Phoi dugce dua tdéi vi tri taro, xylanh kep s€ kep chat phoi ¢ dinh dé taro. Sau khi taro
ban xoay di chuyén dua phoi t6i vi tri xylanh lay phoi

Xylanh kep phol / O O

Hinh 2-6 Phuong an 1

b) Phuong 4n 2 : Kep chit bang co cau cam. Ly phoi bang xy lanh

_Cym 1y phéi
=
|
= L
'
e g
|
Hinh 2-7 Phuwong an 2
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Co cdu cam dimg yén ban xoay quay xung quanh, khi xoay toi vi tri 16m kep phoi s&
duge mé ra dé cap phoi va 1ay phéi con nhitng vi tri con lai duoc kep chit théng qua 10
X0

2.1.4 Phwong an ndng ha miii taro

a) Phuwong dn 1: Taro bang hé théng xylanh

Mili taro s& dugc ha xudng dén vi tri nhd xylanh day thong qua khép truot

Xylanh

1] Béng co taro

'MDi taro

Hinh 2-8 Cum ndng ha bang xylanh

b) Phuong dn 2: Taro bang hé théng truc vit — me

Béng co
—  Truc vit dai 6¢
|vl
]
V7 Bong co taro
\ ,) [ |~
(& -

[ ~_Mdi taro

Hinh 2-9 Cum ndng ha bang vit-me
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Miii taro dugc ha dén vi tri taro nho dong co tac dong vao truc vit va lam dai 6¢
mang dau taro ha xan dén vi tri taro

2.1.5 Nguyén ly hoat dong ciia mdy

LA 2 A A 2 J

13 Syhod kap

n Nykah opin pby

1 By 0

10 T

9 BU) tregen tapc vt Bk vit

Paunm

Opem Xyueh ol pbii

T—t 6 Comxyinh By phix

G § Mii &m0

e 4 Dty o taro

[

Trevs-me

2 Doeg crvit e

l Thiz

STT Tén chi tiét

Hinh 2-10 Nguyén ly hoat dong

- Nguyén ly hoat dong cia may

Phéi s& dua d6 vao phéu rung, theo mang dan va dugc dinh huéng dé dén noi
1am viéc. Phoi s& dugc diéu tiét cho hop 1y nhd 2 xy lanh ngin phoi. Sau d6 cum lay
phoi s& 1dy phoi dua dén ban xoay va dugc ban xoay dua dén noi taro. Mili taro dugc ha
xuéng nho bo truyén vit me. Sau khi taro xong ban xoay dua phoi dén vi tri 1dy phoi
2.2 Thiét ké dong lic hoc cho may
2.2.1 Pong lwc hoc cho co ciu phéu rung cip phoi
a, Ddc tinh cua phoi:
Kich thudc va hinh dang cta phoi: Phoi c6 hinh dang t6 thé bén goai 14 hinh tron
Vit liéu: Phoi duogc lam tur thép CT45
Yéu ciu ky thuat ctia ren nép vién 1a: Loai ren hé met, budc ren P=2mm, chiéu dai ren
8,5mm va cap chinh xac IT7
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

Hinh 2-11 Hinh dang phoi
b, Nang sudt ciia phéu cdp phéi

Thiét ké phéu cap phoi ty dong dang roi rac, ¢o kich thudce nhu hinh, trong lugng
cua phoi Q=0,015(kg).Yéu cau moi lan do phoi vao pheu 1a 300 chi tiet.

Chon phéu cip phéi c¢6 dang hinh tru:

Co céu cap phoi rung dong phai dam bao cip phdi lién tuc cho may va dam bao
nang suat cong nghé( nang suat thuc t€) Qp ciia n6 phai ddm bdo nang suat ctia may Qm
khoang 1,3 lan.

0,=K.0, =1320= 26(ph0i / ph)
Trong do:
e Qu: 20 chiéc/phit
Ki: 12 hé s6 ting niang sudt cua may Ki(1,3+ 1,5)
Tbc do van chuyén chi tiét theo mang ctia co cau cap phdi rung dong:

©,L) 26.0,07
VC = =
K,K,) 0,4

=4,55(m/ ph)

Trong do:
e L:1achiéu dai ctia chi tiét
e K.Hé s6 du phong ning suat
Vi van tdc dich chuyén ctia phoi trén mang xoan (mm/ph);
k: hé sb lap day, phu thudc vao d6 chinh xac va do nham phoi, thuong k = 0,4+-0,9.
Vi du, phéi loai dia lang khong 16n thi k = 0,8 <+ 0,9; phoi rén lam vong & bi thi k = 0,4

+ 0,5; phdi dang 6c vit thi k= 0,1 +0,2.
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

Téc @6 dich chuyén ctia phdi trén mang va c6 thé diéu chinh bang viéc thay doi
khe h¢ 6 giita khung dién va 16i nam cham hodc thay doi dong dién trong mach cung
cap dién cho nam cham dién. Theo Vién nghién ctru ché tao 6 t6 (Lién X6 cil), khoang
céch tot nhét giira khung dién va 16i nam cham 1a khoang 2+5 mm tuy theo kiéu phéu.
2.2.2 Dong lwe hoc cho co ciu truc chinh mdy
a, Tinh todan cong sudt

Ta c6 nang suat lam viéc ciia may 1a :20 cai/ph

Ta cong suét cua dong co dugc xac dinh theo cong thirc sau:

_Mn
9750

Trong do:
~ N: 14 cong suit cta dong co(kW)
~  M: 1a momen xo04n (N.m)
~ n: 1a s6 vong quay cia truc chinh(vg/ph)
Ta can tinh vén toc cat khi gia cong 16 ¢6 D=18 mm ta c6 bang sau duoc ra theo
[6], trang 171.

Bing 2-1 Ché dg dao cat

Kich thudc danh Budc ren P, mm
nghia cua ren M, | 0,5 0,75 1 1,25 1,5 2 3
mm Téc do cat V, m/ph
M3-M6 6 - - - -
MS8-M10 7 9 10 - -
MI12-M16 8 10 10 11 11 -
M18-M24 9 10 11 - 13 13 12
a=>M27 - 11 12 - 14 13 13
Ta chon vén toc cat V= 13 m/ph vé&i budc ren P=2mm
S6 vong quay tinh toan:
1000V 1000.13
= = =229,89 ! ph
" 7D 7. 18 -89 (vg 1 ph)
Véi nang sudt 20 cai/phut thi 1 cai 1a 0,05 phut
T L+L +L, +L+L1 +L, _ 8,5+2+4 N 8,5+2+4 —0,05( ph)

’ S .n S .n 2.n 2.n
Vay s vong quay can 1a n=290(vg/ph)

Ta co chiéu sau cat :
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

_(D-d) 18-16 _
2 2
Momen xodn Mx khi cit ren bang taro:

M, =10C,.D,.P"k,,

t 1mm

Trong do: P — bude ren, mm
D — dudng kinh danh nghi cua ren, mm.

Céc hé sb Cwm ciing nhu cac s6 mil duoc gidi thiéu trong bang 5-51 [6]

Ta co:
Bing 2-2 Céc hé sé mii lién quan
Cm q y Kmp
0,027 1,4 1,5 1

M, =10C,.D" P’ k,, =10.0,027.18"2".1=43,68.(N.m)
Ta tinh dugc cong suat dong co:

Mo 43,68290
9750 9750

Theo cong thirc kinh nghiém thi N¢ chiém 80-90% Nc
Nén dé don gian trong tinh toan ta c6 thé tinh gan dung cong suat dong co dién

theo cong thure sau.

L3 (kW)

N, =%= (1)’;’ =1,4(kW)
Ta chon dong co motor General Purpose Motors, dong co truc chinh dugc lam mat
1,5kW Tbc do cao ER11 220V Khic CE 24000RPM, c6 khéi luong 3,6 kg
b) Tinh lyc doc truc khi taro

Cong thure tinh lyc doc truc khi taro 1a:

Bing 2-3 Cac hé s6 mii lién quan

Ce q y kp
68 1 0,7 1
F,=C,.D".S" k, =68.18.2°7.1=1988,4(N)

¢) Tinh todan dong hoc cho ban xoay
Thong s6 dau vao cia ban xoay:
- Duodng kinh ban xoay: 600mm

- Chiéu day ciia ban xoay: 20mm

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 17




Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

— Vit Vit lidu thép C45: c6 khéi luong riéng 1a 7.850 kg/m?
Khéi luong cia ban xoay:
m=V.D=rxr’hD=44,39(kg)

Momen quan tinh cta ban xoay:

_ 1 2 1 2 2
[=—mr =—.44,39.0,3 =3(kg.m*)

Momen quén tinh cia d6 ga:
I=mr*=63,2.0,25 =1,87(kg.m’)

I =m.r? = 6.4.0,25% =
Vi ban xoay ¢6 6 vi tri taro nén mdi 1an xoay ban xoay sé& xoay 1 goc 1a 60° va thoi

gian tir vi tri cap phoi dén chd taro 12 0.3 s:

0 =w, Lop
2

T
Vi @, =0 thi: 0=Lot = g=2._3 - =23,27rad / s>
2 (0.3)
Tir d6 ta tinh dugc momen xoan

Momen xoan cua ban xoay

M =1a=(3+1,87).23,27=130,78N.m

M=1.
Tinh véan toc géc mam xoay:
[

) = =
t

:0,3=3,49rad / s

Wy

Vian téc dai cia mam xoay:
v=w.r=3,49.0,3=1,047(m/s)=62,82(m/ s)
Tinh téc do quay cia mam xoay:
1000.V
n=
7.D

=33,3 (vg/ ph)

Ta tinh dugc cong suat truyén dong
_ Man  130,76.33,3.1000
9,55.10° 9,55.10°

= 0,46(kW)

Chon ddng co c6 sd vong quay ciia hang Toan Phat c6 s6 vong quay 1a 1500v/ph

va cong suat 13 1,1Kw.
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

2.2 Tinh lyc kep khi taro
2.2.1 Tinh todan xy lanh kep phoi

Hinh 2-12 Phan tich luc

Tt phan tich luc trén ta duoc :

WC% Y
L2 _gips
N 2

N WCT
2.Sing
Ta co:
Fmsl = ﬁ,WCT
FmsZ = fZN
Trong do6:

f, 1a hé s6 ma sat cua phoi f; = 0,15
f> 14 hé s6 ma sat cia moé kep f, = 0,5
Dé chong lai momen xoan ctia do luc cat diy ra c6 xu huéng lam xoay chi tiét :

- Phuong trinh cin bang momen :
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

=

Trong do :

kM, = Fms1.2+2FmS2.§
kM, =f1_WCT.2+2.f2_h.2
2 2.Sing 2
2
2k.MX.Sin%
Wer=—F——""
fi-D+f,

K — hé s6 an toan

- Cong thirc : K=k0.k1.k2.k3. kO : Hé sd an toan chung trong moi truong hop
k0=1,5+2 (tachon kO =1.5)
- kI : Heé s6 ké dén lugng du khong déu, khi gia cong tho k1= 1,2; khi gia cong
tinh k1=1,0. => ta chon k1=1

- k2 : Hé sb xét dén dao cun 1am luc cét tang , k2=1,0+1,9. (tachon k2 =1 vi

chon dao hgp kim )
- k3 : H¢ so xét dén vi cat khong lién tuc lam lyc cét tang , k3=1,2 (Cat lién tyc)
= K=1.8
2.1,8.43,68.5in60
ot =22 =270(N)
0,15.0,07+0,5
2 x ©5.5 through 2xM4x0.7
CXS2(]20| 64 | 25 | 62 | 23 |11.5/2xM5x0.8| 50 | 28 | 6 12 | 12 | 30 2 x 09,5 counterbore depth 5.3 | thread depth 6 010 | 50
2 x 06.9 through 2xM5x0.8
CXS2[J25| 80 | 30 | 78 | 28 (14 |2xM6x1.0| 60 | 35 | 6 12 | 12 | 30 2 x 611 counterbore depth 6.3 | thread depth 7.5 012 | 59.6
2 x 06.9 through 2xM5x0.8
CXs20132| 98 | 38 | 96 | 36 (18 |2xM6x1.0| 75 | 44 | 8 | 16 | 14| 30 |, 27 0 o o depth 6.3 | thread depth 8 016 | 75
Model |Q|Q@a|R [T |TT|U L v w
Nil TN TF
8xM4x0.7 2xM6x1.0
CXS2(]20 (7.75(125| 45 | 95| 65| 8 4xM5x0.8 — — thread depth 5.5 thread depth 10
8xM5x08 2xM8x1.25
CR8225 185 115 geilie J g thread depth 7.5 thread depth 12
4 x Rc1/8 4 x NPT1/8 4xG1/8 ——— ——

- X X 0. X X 1.
Cxsa(13219 19 58120 |13 19 thread depth 7.5 thread depth 12
Dimensions by Stroke

Symbol Z

K SS T a4
Model e 10,15,20,25 | 30, 35, 40, 45, 50 |60, 70, 75, 80, 90. 100} 110, 120, 125, 150 175, 200
CXS220 70 30 40 60 80 100 94
CXS2025 72 30 40 60 | 80 100 96
CXS2032 82 40 50 70 | 90 110 112

Hinh 2-13 Théng sé xy lanh kep chdt

Chon xy lanh CSX32 cuia cong ty SMC [7]c6d duong kinh D=32 va d =16 v&i ap
sudt P 13 0.5(MPA)
Luyc tac dong khi piston day ra :
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Thiét ké may taro ren ti dong cho ndp vién 16i loc 6 t6

F =(%><(D2 —dz).p.nj.2 = (%(322 —162).0.5.85%).2 =512(N)

Véi: n 1a hiéu suit (n=85%)
2.2.2 Tinh todn xylanh lt’fy phéi va cdp phéi
Khdi lugng phoi
m= PV =7850.7.0.035%.0,0035 = 0,134 kg

Luc kep can thiét cua xylanh Ia
F=mg=0,134.10=1,34

-
.
b} L} I
' 7’9‘7 [/ ; ﬁ' 7517 i ,f"f'i“é.f_‘%.lf
Y il / soembets
lf T:; £ .? 1 . i _'—
" w1 2?'1-=H L .‘ . v |
& W L | |
e g‘!—,._ = 7 3 ;{ngg
g ‘—"‘9 [ ] o = |
' —_— " ‘ " —
% & = 1 !
L . st
B \LREE ‘ [ ~
| -
i L.
38 oo
mn: | o o
L oma —_d

Hinh 2-14 Théng sé xylanh ldy phéi va cap phéi

KHT-32 L=100mm B

.usBsisEasl

" Gripping polnt distancegmm)
Grip ping force )

Hinh 2-15 Biéu do tac dung luc ¢ timg géc do
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Ta chon Xylanh kep KHT-32 ciia cong ty Chanto [8] v6i D = 32 mm khdi luong
0,8kg véi ap suat p= 0,2 Mpa
Goc kep cua xy lanh 13 0° vé6i 4p sudt P= 0,2 Mpa thi luc tic dong 1én phoi 1a
khoang 40 N 16n hon luc can thiét dé nang phoi
2.2.3 Tinh todn xylanh néng ha cap va ldy phéi
Lyc day can thiét cta xylanh 1a
F=F, +F, . +Fq.

phoi
Ta c6 khoi lwong xylanh 1 bang 0,8kg va khoi lwong ciia cé dinh xylanh la 0,5kg
F=0,8.10+0,125.10+0,5.10=14,23 N

<&

R T

Stroke 22 + Stroke
SS + Sircke

B
1 2] | L 4 /

[
A

Pl
1

=
|
G:02
(G)
H
Y
4
NN

B |
M@

_E,] F (Thraugh) /
N

Hinh 2-16 Théng sé xylanh

Bosze(mm)] A | B zz C|D|E F G|H|I1|J|K]|L M N INN[Q|R|T u SS
ALERT) 2xM4x07 | 2xM5x038
15 54 | 19 70 52 | 17 | 85|2xM5x08)| 42 | 25 | 5 | 10 | 2.5 | 20 [irdnabeormton [with Ihread ‘ o8 | 95| 38 9 |wilhIvead |57.5
et i § dapth 4
ity {2xMdx07 2xM5x 08
20 62 | 24 84 60 [ 22 |11 |(2xM5x08| 50 | 29 | 6 | 12 | 45 | 25 [ilus hihead |010(72 | 45 | 9 |withthead |67.5
shaehss  |depth 6 depth 4
BT LT ] 2xM5x 08 2xM5x 0.3
73|20 87 71| 27 |135(2xM6x10] 60 | 35 | 6 | 12 | 4.5 | 30 [n2aiiomtiwith thead | 012|14.5| 46 | 9 |withtheead |70.5
whdehas depth 7.5 dopth 4
fbitmg  [2xM5x08 2 x Acti8
32 94 | 37 | 1005 |92 | 35 [17.5|2xM5x10| 75 (45 | B | 16 | 4 30 sl with thread | 016 | 18.5| 56 | 10 |withihvead |80.5
| mh a3 depth 7.5 d 5

———— 5 z

Bore size (mm) —~Sr0ka |10, 20|30, 40, 50] 75 | 100
15 25 35 45 | 55
20 30| 40 600
25 30 40 60 | 60
32 40| s0 |[70]70

Hinh 2-17 Théng sé xylanh
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Ta chon xylanh CXSJ-20 cta cong ty SMC [9] v6i D = 20mm , d = 10 mm khéi
luong 1,2 kg véi ap suit
P=0,2 Mpa

Luc tac dong khi piston day ra :

F :(%x(D2 —d2).p.nj.2 =[%x(202 —122).0.2.85%}2 =80(N)

2.2.4 Tinh todn xylanh tinh tién cép va liy phéi
Lyc day can thiét cta xylanh 1a
F=F,+F+Fg,=

Ta c6 khdi luong F,p,= 1,2 kg

F=1210+14,23+0,5.10=31,23 N

CY1L15/20/25/32/40 LNB) __Z+Stroke RUT H
i (Ny| T Folomshahloopeing iy | Auto switch mountable L. HP. | 2xp
HA ‘ [axum PA 1 =\ Hlfaxs
] Mﬂl kiﬂt‘j‘ th K
o] S s ]
o 5 i
Vard 3 [<dlsz
i i_...:.:::;“:-i:' ‘
O = 9 e
@J“ HALLE LHs |
B a =
i I_!_! i 3

Hinh 2-18 Kich thuoc xy lanh

LT ——

{mm)
Model A B C| D | d|EAEB/FAIFB| G | GP | H |HA| HB | HG | HI | HO |HP HS |HT J JK| L b
cyiLis | 75| 9s/5 [166]12] 6/13] 3| 6|65 6s/40]6s| 4 [18 [14 [ a8 |3slas [1s M6 x 1.0 95 7556
CY1L20 | 95| 95/52(216) 16|~ —|—|—|B5| s0{46|0 |10 |18 [16 | a4 |a5]31 [20 MEx10 |10 | 86|56
cYiL2s | 9s5[11 |65/264/16] 8l14| 4| 71850 golsalo |18 |23 |21 | 52 [s3l38 [20 M3x125 |10 | 867
cyiL32 [105[14 |8 [ase|20| Bl16[ 5| 7] 95 110] 66 12 [265]265|24.5] 64 | 64 la75/25 | miox15 |15 [100]92
CY1L40 [115/14 |8 [4a16(25|10 20| 5 |10}105 130|778 [i2 |35 |305|285 76 | 74 (56 | a0 M10x15 |15 |136 /9.2
Modal M MM | (N) (NA) (NB)| NN P PA* PB [PW | Q [ow RW| T [ta [tb | TT [ W | Z [Seatmen
CY1L15 8 M5x08| 85 27 17 [Max10|M5x08 [ 45| 70| 95| 90| 30 | 15| 125[05 /10225 92| 112 |RBOBOS
CY1L20 |10 /M6x1.0|10.5 20 20 [MiOx10| Rc™8 | 50| 90| 120 [105| 40 | 28| 165 | — | — [ 255|117 | 130 |RB100G
CY1L25 |10 MEx1.0[125 49 40 |M14x15| Rc¥/8 | 60 | 100 | 130 [105]| 50 | 22| 165 |05 | 1.0| 255|127 | 130 |RAB1411
CY1L32 |12 M8x125/135 52 | 42 |M2ox15| Re%s | 70 | 120 [ 160 | 121 | 60 | 33| 185 |05 | 1.0 | 285|157 | 149 RB2015
CY1L40 |12 ‘M8x125125 51 36 [M20x15| Rela | 90| 140 190 (159 ] 84 | 35| 2051010l 355/[ 187 134

Hinh 2-19 Théng sé xylanh
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Ta chon Xylanh CY1L25 cua cong ty SMC [7] ¢6 duong kinh D = 25mm duong
kinh piston d = 14mm v&i ap sudt p = 0,2 Mpa
Luc tac dong khi piston day ra :

F =(%><(D2 —dz).p.an =G><(252 —142).0.2.85%].2 =115(N)

2.2.5 Xylanh ngan phoi

e

Sectlon YY detail

’
<3

$ + Sike F
Z + Stckn

o For detass of the meunting nut, refer %o the Web Catalog.

[mm]
Boresze A B c D F GA|GB| H MM NA | NB  NDh8 NN S T rd
6 15 12 14 3 8 145 5 28 M3 x05 16 9.5 Gé".. M5 x 1.0 515 3 875
10 | 5 |2 | % | &« | 8 | 8 5 | 28 [ Mmex07 | 125] 95 | 83w | Mex10 |46 | — |®@
18 15 | 183 20 ) 8 8 5 28 | M5x08 | 125 | 95 | 102 | M10x1.0 | 47 - | 83

Hinh 2-20 Théng sé xylanh ngén phdi
Chon xylanh CJ2B6 cua SMC [7] c6 duong kinh D= 10mm d = 4mm

2.2.6 Chon collet dau kep miii taro

3404-230

M7 820-01
M8 82002 | 3404231
M9 82003 | 3404-232
M10 82004 | 3404-233
M1 8_|6 820-05 | 3404-234
Mi2__ |85 |65 82006 | 3404-235
M14___ [105]8 82007 | 3404226
M15__ [105(8 82008 | 3404-237
Mi6__ [125[10 82009 | 3404-238
M17___ |13 [10 820-10 | 3404-239
M8 [14 |11 820-11_| 3404-240
M20 15 |12 820-12 | 3404-241
o 0|M22 17_[13_|3136(30.5] 820-13 | 3404-242
UNC¥% |7 |55 82014 | 3404243

Hinh 2-21 Théng sé collet
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Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

20D

-

Contacting Chuck
rd~

Hinh 2-22 Collet dau kep
Chon TC-820-11 cua cong ty VERTEX c¢6 duong kinh taro M18
1 23 4 5 6

. _;’.ﬁ’/; IIA-Vfl:Il‘
= .Yn n'.u'l'_'ai\\h‘
Rk L4807 L L2220

==z

10 9 s 7
Hinh 2-23 Mt cdt Collet
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

CHUONG 3: THIET KE MOQT SO CHI TIET CHINH

3.1 Tinh toan b truyén truc vit banh vit cho ban xoay cip phéi
Phan phdi ty s truyén
- 1500 _ 45
33

Ta co: u,_15
Dé chon u,, ta dua vao hinh 3.25, trang 48 [10]. Vi 13 cip banh ring thiang nén ta

chon C=0,9. Dya vao uy=45 nén ta chon uy=2. Thay lai cong thurc(2) ta duogc:
B

tv
u, 3

15

Xéc dinh cong suat, momen xodn va sd vong quay trén cac truc

Bing 3-1 Bang théng sé

Truc
Pong co I I
Thong s

Cong suat P(kW)

0,62 0,587 0.465
Ti s6 truyén

3 15
Song von ay n
svons AuAY ™1 500 500 333

(vg/ph)
Momen x04n

3947,33 11211,7 133355,85
T(N.mm)

3.1.1 Thiét ké b truyén ngoai

a) Xdc dinh théng sé bé truyén dai thang:
Thong sb dau vao: cong sut P1=P4:=0,62(Kw)
T4=3947,33(N/mm)

ng.—=1500(vong/phut)

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 26




Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

us=3

Chon loai dai thuong

Chon tiét dién dai A v6i bang thong sb 4.3[1]

Bdng 3-2 Tiéu chudn chon logi dai

Ki hi¢u ¢ = 34° ¢ = 36 ¢ = 38° ¢ = 40°
1ié1 dién H ho t e
dai . - d by d b d .| b d b
0 10 [ 25 | 12 8 | 63..71 | 10. |80..100 [ 10,1 |112.... 160 | 10,2 | = 180 | 103
A 125 | 33 | 15 10 |90 ..112 | 131 [125.. 160| 133 | 180 .. 400 | 13,4 | > 450 | 135
B 16 | 42 | 19 | 12,5 [125 .. 160| 17 |180.. 224 17,2 {250 .. 500 | 17,4 ‘| > 560 | 17,6
B 21 | 57 | 255 | 17 200 22,7 [224.. 315| 22,9 | 355 .. 630 | 23,1 | = 710 | 233
yO 12,5 | 2,5 12 8 63 .80 | 10 B " > 80 10,2 - -
. VA 16 3 15 10 |90 ..112 | 128 - - >112 13,1 - E
| VB 21 4 19 | 12,5 {140 ... 180| 16,4 - - >180 16,7 - -
| VB 24 5 26 17 |[224 .. 315] 22 - - >315 22.4 - -

Xéc dinh duong kinh banh dai:
Chon theo tiéu chuan B.4.21, ta duoc d;=160
Kiém tra van tdc:

_ z.d,n

V=000 - 12,57(m/ s) Vmax=25(m/s)

= d,thod man
d2=ud1(1-¢)=3.160.1-0,03) = 465,6 (mm)
Trong d6 hé s6 trugt £=0,02+0,04, ta chon £=0,03

Chon theo tiéu chuan d>=450(mm)

d, 450

Ti s truyén thyc té: u, = = =
d(1—g) 160(1—0,03)

b

u,—u

100% = 2,9-3

Sai léch ti s6 truyén: Au =

u

‘.100%:3,3% <4% , — d2 thoa

Xéc dinh chiéu dai dai va khoang céch tryc :
Duya vao u=2,9, tra bang 4.14[ 1] ta chon a/d>=1
—a, =1.d, =1.450 =405 (mm)
Chiéu dai dai:
ditd, (d2-d) .o 1604450 (450-160)
4a, 2 4.450

L=2a,+n =1814,9(mm)

Dua vao bang 4.13[1] ta chon L theo tiéu chuan L=1800(mm)

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 27



Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

S6 vong quay cua dai:

_ V12574 60<i —10(mm)
L 18
, . , , VK +8A°
Tinh lai khoang cach truc a:a = %
Véi: k=L—7[@:2500—7{_w=1541,81

(d,—d,) 450-160
2 2

A =145

L 1541,81++/1541,81% —8.145°
4

=757(mm)

Tri s6 a tinh dugc can thoa man diéu kién sau:
0,55.(d, +d,)+h<a<2.(d,+d,)

343,5<757<1220
Vay a thoa diéu kién
Xéc dinh goc 6m cua banh dai goc nho:
57°(dy =d,) _ 1 gg0_ S7°(450-160)
a 757
a, >120°

a, =180°— =158°

Vay géc 6m oy thoa diéu kién.
Tinh s6 dai Z

~ pk, ~ 0,62.1 -
[p,1C,.C,.C,C. 2,34.0,95.1.1,14.1

b

Chon z=1
780.k.P
— 1

v.C,.z

F

v

Luc cang dai ban dau: F, =

Luc cang do lyc litam sinhra: F, =g,.v* =0,105.12,57* =16,6 (N)

_ 780.k.F, LF - 780.1.0,62

=k, v =
v.C,.z 12,57.0,95.1

+16,6 = 57,1(N)
Luc tac dung 1én truc banh dai:
F. =2.F,zsin(a, /2)=2.57,1.1.sin(158/2) =112, 1(N)

3.1.2 Thiét bj truyén trong:
a) Théng sé dau vao:

B truyén truc vit — banh vit:
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Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

Céc thong sb dau vao:
w=15; P2=0,587kW.
n2 =500(vg/ph); n3=33,3(vg/ph)
Ti=11211,7 Nmm, T>=133355,85 Nmm
b) Chon vdt liéu:
Van tbc trugt theo cong thirc 7.1[1] tr147:
V.=4,5 .nliji:4,5.10‘5.500.\3/133355,85 =1,15(m/s)
Ta c6 :Vs< 2(m/s) str dung vat liéu 1am banh vit 1a gang xdm tuong ddi mém
Cq 15-32.
Dé ché tao banh vit c6 6, =150MPa; 6,, = 320MPa. bang 7.1[1]
Str dung thép C45 dé ché tao truc vit, t6i bé mat dat do cung HRC45
¢) Xdc dinh ieng sudt tiép cho phép [on]:
Theo bang 7.2[1] tr148 véi banh vit Cq 18-36
Ta co V6i Vs =1,15m/s, [ou] = 155,5 MPa
Ung suat udn cho phép theo 7.6[1] ta c6
[6F ]=0,125,, =0,12.360 =38,4(Mpa)
Trong do6:
Ung suat khi qua tai theo 7.14[1]
[cH|max=1,5[cH]=1,5.155,5=233,25(Mpa)
[oF |max=0,6 .cb=0,6.180=108(Mpa)
Xéc dinh céc thong sd bo truyén
Khoang céch truc
Véiu=15,chon zi=2=>2z=.21 =30 > Zmin = 2628 ring (trdnh cit chan ring).
Chon so bo q=0,25.22=0,25.30 =7,5, Ku= 1,2 chon g=9

Theo bang 7.3[1] ta ¢6 a,, =(z, +q).i/{ 170 J.TZ'KH

Z2.[O'H] q

2
aw2=(30+8),.3 170 .133355,85 —120.73mm
30.129,2 8

Léy aw=107mm
Modun doc truc vit theo7.17[1]

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 29



Thiét ké may taro ren tw dong cho ndp vién 16i loc 6 16

2 .
L 2ay _2.120,73

, = = =6,35mm
z,+q 30+8

Theo tiéu chuin chon m= 6,3mm

Khi d6 a, =2 (2, +) = 2. (30+8) =119, Tnam

Lay aw2 =95 mm khi d6 hé sb dich chinh la:

X=a—W2—O.5(q+22)= 19,7

m2 5

—0,5(8+30) = 0(mm)

Thod mén diéu kién -0,7<x<0,7.
d) Kiém nghiém rang banh vit:
Tinh lai van tdc trugt 7.20[1]

_ mdwln2
’ 60000.cosyw

V6i dw2=m(q+2x)=6,3.(8+2.0)=50,4mm

Z
= arct L =arct =14°2"
& 8 q+2x £8-2.0
Dodb => ye= 14304500 4 3506
60000.cos14°2'

Puong kinh ctia vong 1an cua truc vit:
Theo bang 7.6[1] v6i V= 1,36(m/s) thi chon cdp chinh xac cho b truyén tryc vit
1a cép 9 v6i Vs= 1,36(m/s), cap chinh xac 9 tra bang 7.7[1] ta dugc K, =1,3

Vi tai trong khong thay doi K, =1
Theo cong thue 7.23[1] Tr152
* Ku: Heé s6 téi trong, K =K, .K,,=1.1,3=13

=> Ung suat tiép xuc:

3 3
6H_170\/[22+qj LK, :170\/.(30+8j 1333558513 40 0y

z, a q 30 119,7 8

w

Nhu vay
o, <155,5(MPa)=[o,, ]

=> B0 truyén lam viéc dam bao dicu kién bén ti€p xuc
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e) Kiem nghiém do bén uon

Ung suat udn sinh ra tai chan rang banh vit phai thoa man diéu kién:

Theo 7.26[1] tr154 :
Trong do:
L4T,.Y, K,

0= ST <[]

Tra bang 7.9[1] tr155, ta c6 cac thong sb ctia bo truyén truc vit — banh vit :

Chiéu rong banh vit: V§i Z1 =2 = b2 <0,75.d,,

V61 dai: duong kinh vong dinh, day = m.(q+2) = 6,3.(8 +2) = 63(mm)
b2 <0,75.63=47,25(mm), chon b, = 48(mm)

zZ, 30

Taco: Zy = =
Y cos3(]/w) cos3(1402’)

=32,8

Tra bang 7.8[1] tr154 , tra dugc Yr=1,69
Kr=Kgp.Kry - hé sb tai trong, voi Krp = Kup, Krv = Kny
Kr= Ky Ky, =K,p5- K,y =1.1,3=13

Ta co:
- d2- Puong kinh vong chia banh vit: d2 =m.Z2 =6,3.30 =189(mm)
- mjy - M0 dun phap cua ring banh vit: my=mo.cos y =6,3.cos(14°2)) = 6,11
(mm)

_ L4AT,Y, K, _ 1,4.133355,85.1,69.1,3

=> o,
b,d,m, 48.189.6,11

= 7,4(MPa)

Vay o, =74 (MPa) < 38,4 (MPa) = [0, ]

Thod mén diéu kién bén udn
3.1.2 Thiét bj truyén trong
a) Théng sé dau vao
u=15; P»=0,587kW.
n2 =500(vg/ph); n3=33,3(vg/ph)
Ti=11211,7 Nmm, T>=133355,85 Nmm
b) Chon vdt li¢u
Vin tc truot theo cong thuc 7.1 [10]tr147:
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V,=4,5 n3[T, =4,5.10°.500./133355,85 = 1,15(m/s)

Ta c6 :Vs< 2(m/s) str dung vat liéu 1am banh vit 1a gang xam tuong ddi mém
C9q 15-32.
Dé ché tao banh vit ¢6 6, =150MPa; 6, =320MPa. bang 7.1 [10]
St dung thép C45 dé ché tao truc vit, toi bé mit dat do cimg HRC45
¢) Xac dinh ieng sudt tiép cho phép [on]
Theo bang 7.2 [10]tr148 v&i banh vit C 18-36
Ta co Véi Vs =1,15m/s, [ou] = 155,5 MPa
Ung suét udn cho phép theo 7.6[1] ta c6
[cF ]=0,120,,=0,12.360 =38,4(Mpa)
Trong do6:
Ung suét khi qua tai theo 7.14 [10]
[cH | max=1,5[cH]=1,5.155,5=233,25( Mpa)
[O'F]max:0,6 .ob=0, 6.180:108(Mpa)
Xéc dinh cac thong sd bo truyén
Khoang cach truc

Véiu=15,chon zi1=2=>z=12.21 =30 > Zmin = 2628 rang (tranh cat chan ring).
Chon so bo q=0,25.20=0,25.30=7,5, Ku= 1,2 chon g=9

170 J T,K,

Theo bang 7.3[1]taco a,, =(z, +q .3( .
» =(z+4) Z,[oy] q

2
an?2 =(30+8),.i/[ = 2) AR 120, 73mm

Lay aw=107mm
Modun doc truc vit theo7.17 [10]
o _2a, _ 212073

, = = =6,35mm
z,+q  30+8

Theo tiéu chuin chon m= 6,3mm

Khi do a, = (z,+4)= 6é3.(30+8):119,7mm

LAy aw2 =95 mm khi d6 hé s dich chinh la:

Xza—wz—O.S(q+22): 15,7
m2 6,3

2

Thod man diéu kién -0,7<x<0,7.

—0,5(8+30)=0(mm)
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d) Kiém nghiém rang banh vit
Tinh lai van téc trugt 7.20 [10]
_ mdw2.in2
* " 60000.cosyw

V6i dw2=m(q+2x)=6,3.(8+2.0)=50,4mm

Z

= arct =arct =14°2'
S A B8 20
3,14.50,4.500
Dodo =>v&= — = 1,35(m/s)
60000.cos14°2'

Duong kinh ctia vong 1an cua truc vit:

Theo bang 7.6 [10]véi V= 1,36(m/s) thi chon cap chinh x4c cho bo truyén tryuc vit
1a cap 9 v6i Vs= 1,36(m/s), cap chinh xac 9 tra bang 7.7 [10]ta duoc K, =1,3

Véi tai trong khong thay doi K, 5 =1

Theo cong thirc 7.23 [10]Tr152

Ku: Hé s6 tai trong, K =K,.K,,=113=13

=> Ung suat tiép xuc:

3 3
o, = 170 |[ z, +q .TZ.KH _170 . 30+38 .133355,85.1,3 —149,2(Mpa)
-, 4 q 30 '\ 119,7 8

w

Nhu vay
0, <155,5(MPa)= (o, ]
=> B0 truyén lam viéc dam bao diéu kién bén tiép xuc
e) Kiém nghiém do bén uén
Ung suét udn sinh ra tai chan riang banh vit phai thoa man diéu kién:
Theo 7.26 [10]tr154 :
Trong do:
o BB
Tra bang 7.9 [10]tr155, ta c6 cac thong sd cta bd truyén tryc vit — banh vit :
Chiéu rong banh vit: Véi 21 =2 = b2 <0,75.d,,

Vi dai: duong kinh vong dinh, daj = m.(q+2) = 6,3.(8 +2) = 63(mm)
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b2 <0,75.63=47,25(mm), chon by = 48(mm)

zZ, _ 30

Taco: Zy =
Y cos3(}/w) cos’ (1402’)

=32,8

Tra bang 7.8[1] tr154 , tra dugc Yr=1,69
Kr=Krp.Krv - hé s tai trong, v6i Kep = Kup, Ky = Ky
Kr= Ky Ky, =K,p5 Ky =1.1,3=13

Ta co:
d> - Puong kinh vong chia banh vit: d2=m.Z2 =6,3.30 =189(mm)
my - M6 dun phép cua ring banh vit: my,=mo.cos y =6,3.cos(14°2) = 6,11
(mm)
o, = BALYK, | LAIIBSSESLELI e
byd,.m 48.189.6,11

Viy 0,=7,4 (MPa) < 38,4 (MPa)=[0, ]

Thoa man diéu kién bén udn

/) Céc théng sé hinh hoc bo truyén truc vit — bdnh vit

Theo Bang 7.9 [10]tr155 ta c¢6 thong sb ciia bo truyén nhu sau:

Bing 3-3 Théong sé bé tuyén

TT Thong s6 Ki hi¢u Gia tri
1. Khoéng céch truc a, =0,5m.(q+Z2+2x) 119,7
2' A A . 2 aw
Heé so6 dich chinh X = . 0,5(q+z,) 0
3. d,=q.m, 50,4
Puong kinh vong chia
d,=z,.m, 189
4. d,=d +2m 63
Duong kinh vong dinh
d,,=m(z2+2+2x) 201,6
5. d, =m(q—2,4) 35,28
buong kinh day
d,, =m(z2-2,4+2x) 173,88
6. | Pudng kinh ngoai banh vit davz <d, +1,5m 211
7. | Chiéu rong banh vit b, <0,75d,, 45.45
8. . b
dC O §,sind=—72— o1
Goc 6m , d.—05m 52°17
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3.2 Thiét ké truc

3.2.1 Chon vit liéu

Truc chiu tai trong trung binh nén ta dung thép 45 thuong hoa, cé 6= 340 (MPa), ing
sudt xodn cho phép [t] = 15+ 30 Mpa cho ca 3 truc.

3.2.2 Tdi trong tac dung lén truc

Lue tac dung tir b truyén banh réng.

2T, 2.133355,85
d, 189

F, = =1411,173=F,,(N)

E,=F,=F, tg(y +¢)=1411,173.1g(142'+ 4,94°) = 484,25(N) = F,,, véia =20", f = 0

F
F,=F, =ﬂtg0{. cosy =524,97(N)

! cos(y £ )
F_=F .cos45 =112,1.cos45° =79,27(N)

3.2.3 Tinh so by dwong kinh truc

a) Tinh so bo duwong kinh truc

Theo cong thtrc: d, > 3 t
0.2.[7]

Trong do:

Ti: mémen xoén trén truc i (Nmm)
[t]: Gng sudt xodn cho phép [t] = 15 +30 (MPa)
= chon [1]= 15(MPa)

Do do : d >3 a! =§/”2“’7 =15,52(mm)
0.2.[r] V 02.15
T,
d,>;s|—~+—= i/133355’85 =29,87(mm)
0.2.[7] 0.2.25

Chon so b6 di=20(mm)va d>=30(mm)
Theo bang 10.2, ta chon so b chiéu rong 6 1an cho truc 1 1a be=15mm va 6 lan
cho truc 2 1a bex=19(mm)
b) So do tinh chiéu dai cdc doan truc
Tra bang 10.3 [10]ta c6:
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+ Khoang cach tir mit mut cia chi tiét quay dén thanh hop hodc khoang cach giira cac
chi tiét quay la: ki = (8 + 15) => chon ki = 10 (mm).
+ Khoang cach tir mit canh 6 dén thanh trong cua hop la: ko = (5 + 15)
— Chon k2 = 10 (mm).
+ Khoang cach tir mit canh cta chi tiét quay dén nip 6 1a: ks = (10 = 20) — Chonk; =15
(mm).
+ Chiéu cao nip 6 va dau buléng 1a: h, = (15 + 20) — Chon h, = 15 (mm).

&, \1—/_ 'y k3, o2z
7 ”

{13 ’/‘//

n ( n

.]
s -
x\\i
Soaa b
AN
<
A

Hinh 3-1 So do chiéu dadi cdc doan truc
Chiéu dai mayo
+ Truc I
Ly, =(1,2+1,5)d, =(1,21,5)20=24+30 -/, , =28(mm)
1,1, =(0,9+1)d,,,, =(0,91).211=189,9 211 —:/,, =205 (mm)
l,=k, +h,+b,/2+0,5.] ,,=15+15+15/2+0,5.28=51, 5(mm)

[ 205
113 = ? = T = 102,5(mm)

1 =(12+1,8)d, =(1,2+1,8).30=36+54chon /,,, =45
Ly =(1,,+b,).0,5+k +k, = (45+19).0,5+10+10= 52(mm)
Loy =(1,2 +b,).0,5+k; +h,= (60+19).0,5+15+15=69, 5mm

m

Ly =(1,4+2,5)d, =42+75 -1 ,; = 60(mm)
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L, =21,,=2.52=104(mm)
Ly=1,, +1,,=104+69,5=173,5(mm)

¢) Luc tu khop néi tc dung lén truc

2T
F. =(0,2+0,3)F trong do: F, = Dt

0

T, =k.T, <[T]; tra bang 16.1[2] chon k=1,2 va Tcr =133355,85( Nmm)
=> T =1,2.133355,85=160027,02 Nmm

t
Do: duong kinh vong qua tdm céac chét ndi vong dan hoi.
Ta bang 16.10a, trang 69,[2] ta c6: 7, =1,2.133355,85 =160Nm

2.133355,85
Ta duoc Dg=90 mm = F = o - 2963,46(N)
Ta duoc = F, =(0,2+0,3).2963,46 =592,7 +889,04(N)

Ta chon F,=700(N)

Bing 3-4 Théng so trén truc

Thong sb Truc I Truc 11
Lyc F=112,1(N) Frkn=700(N)
Fai=1411,1739(N)
Fu=484,25(N) Fp=1411,173(N)
F1=524,97(N) F.2=484,25(N)
F2=524,97(N)
Momen
Chiéu dai may o Im12=28(mm) Im22=45(mm)
Im23=60(mm)
Chiéu dai doan truc 112=51,5 12=52
111=205 121=104
113=102,5 13=173,5

d)Veé biéu do momen

Phuong trinh cén bang truc I:
ZFy =_Fry+FBy_Fr1+FDy =0

50,4
Z M(B) = Fyy.515 = Fry. 102,5 — Foy.—— + Fpy. 205 = 0
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ZFy=_Fry+FBy_Fr1+FDy=O

50,4
Z M(B) = 200.51,5 — 524,97.102,5 — 1411,173. + Fy,. 205 = 0
Fpy, = 407,8(N)
Fgy = 229,27(N)

Z M, = F,;.102,5 — Fpy. 205 = 0
D Fe = Fop = Fuy + Fpy = 0

Fp, = 262,485(N)
Fy, = 262,485(N)

Truc I:
?\'3 Fa1 C 'TvD
__| D

A 2k 5 Vs = a
. L Fua i
Fr| /| z - “rl £

X v B “xD

515 1025 1025
ATRIS
MaMm)

#129533 | J

26004.71

I

7

T(mm}

Hinh 3-2 Biéu d6 momen

+ Momen tai C:

Kiém nghién dd bén

M
> td
d= \3/ 0,1[c]
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Trong d6: [o]1a tmg sudt cho phép cua thép ché tao truc
Tra bang 10.5 [10]voi thép 45 co:
ov= 850 (MPa), dss2= 20(mm)=>[c] = 73 (MPa)
Ma: mémen tuong duong tai tiét dién dang tinh

Mua: mémen twong duong tai tiét dién dang tinh.

Mig=\M}+M}+0,75T"
+ Tai tiét dién diém C:
M= 41825,33 (Nmm)
M,= 26904,71 (Nmm)
T=11211,7(Nmm)

= Mu=/0% +0 +0,75.9842,87> = 50670,49( Nmm)

= dc> 3 50670,49 =19,08(mm)
0,1.73

Chon dc =35, ds=dp=20mm b0=21

Phuong trinh can bang cho truc 11

F .104—F2.52+F2.@:0
ay r a 2

o F, =F,52-F, % 5049750484252 _ 177,53
2 2

Y=0

_Ely +F;‘2 _F;y :0

F, =702,5

—F_104+F,.52+F..69,5=0

o F_=481,36

Y=0

_Fax+E2_FCx_Ec :O
F, =229,813(N)
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|

%r"

i
—
L

&
\
-

0
T ?(s T L
L Rcy.‘

Hinh 3-3 Biéu do momen truc II

+ Kiém nghién d6 bén

Mta’

>
E01]o]

Trong d6: [o]la mg sudt cho phép cua thép ché tao truc
Tra bang 10.5 [10]v&i thép 45 co:
ov= 850 (MPa), dss2= 30(mm)=>[c] = 67 (MPa)

Mua: mémen twong duong tai tiét dién dang tinh.

M= \/Mf + M2 +0,75.°
+ Tai tiét dién diém A:
M,= 36530,065 (Nmm)
M,=25030,72 (Nmm)
T=133355,85(Nmm)

= Muw=4/36530,065 +25030,72* +0,75.133355,85> =123688,4 (Nmm)

= dg> 3 12368394 _ 26,43(mm)
0,1.67
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chon dg=35mm ,daA=dc=30mm,bo=19mm
3.3 Tinh then
Trong mdi ghép then, tat ca cac mdi ghép diéu chon then bang
3.3.1 Kiém tra then déi véi truc I
Véi két cau truc T nhu da thiét ké, c6 1 vi tri cn kiém tra do bén cua then 1a tiét dién

tai A. da =14, dg = dp =20, dc =35.
a) Piéu kién bén ddp:

Céac thong s6:  da = 14mm Tia=11211,7 Nmm

Tra bang (9.1a/trang 173) TCVN 2261-77, chon then : bxh = 5x5mm ; t; = 3
mm; to= 2,3 mm

Chon 1 =(0,8...0,9) Im
Chiéu dai mayo truc II tai A 13 In=(1,2+1,5)d=(1,2+1,5).14 = 16,821 mm
Chon ln= 18 mm

=>1~=(0,8...0,9) In =(0,8...0,9) 18 =14,4...16,2 (mm),

Chon It =15mm

2.D

=> 0y, =0 =53 39(MP
024 714 15.(5-3) (MPa)

Véi  [od]- tng suat dap cho phép.
Tra bang 9.5/trang178 chon dang lap c¢6 dinh,vat liéu mayo bang thép,va dap nhe
nén : [oq4]= 100 MPa
=> 0414 =53,39 MPa < [o4] = 100 MPa
Két luan: tiét dién truc tai A du do bén dap.
b) Kiém nghiém dj bén cit:
Cong thirc kiém tra 9.2, trang 173 [10]
2xT
Feza = dxl xh "_1[1'{.]
2x11211,7
T2 T 4155
Véi [tc]- Gng suét cat cho phép
Déi vai vt lidu 1a Thép C45, diéu kién va dap nhe: [t.]=40 MPa
=> 1A =21,35 (MPa) < [t] =40 (MPa)
Két luan: tiét dién truc tai A di d6 bén cit
3.3.2 Kiém tra then déi véi truc II
a) Tai B
+ Piéu kién bén dap

=21,35(MPa)
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Cac thong sb:  dop =35 mm T=133355,85 Nmm
Tra bang (9.1a) TCVN 2261-77, chon then : bxh = 10x8 mm ; t; =5 mm, t2 =3,3 mm;
Chon 1; =(0,8+0,9)In
Im=(1,2+1,8)d= (1,2+1,8).35 =42 ~ 63 mm
Chon In =50 mm
=> 1= (0,8+0,9)lm =(0,8+0,9)50 =40 +~ 45 (mm), chon l= 45
2.133355,85

=> 0y == =56,45 (MPa
PP 35.45.(8-5) (MPa))

=> owB =56,45 MPa <[c4]= 100 MPa
Két luan: tiét dién tryc tai B du d6 bén dap.
+ Kiém nghiém do bén cat:
Cong thirc kiém tra 9.2 trang 173 [10]
2xT
LY = [r{.]
dxl xh
2x133355,85
TCZB =T oz A~
35x45x10
Véi [tc]- tng suét cat cho phép
Doi vai vat lidu 1a Thép C45, diéu kién va dap nhe: [t]=40 Mpa

= =16,93(MPa)

= Te2a = 16,93 (MPa) < [1] =40 (MPa)
Két luan: tiét dién truc tai B du d6 bén cét
b) Tai D:
Céac thong s6 :  dsp =30 mm T=133355,85 Nmm

Tra bang (9.1a) TCVN 2261-77, chon then : bxh = 8x7 mm ; t; =5 mm, to = 3,3
mm; Chon I; = (0,8+0,9)ln ma 1n=(1,2+1,5)dp= (1,2+1,5).30 = 36 ~ 45 mm
Chon In =40 mm
= li= (0,8+0,9)lm =(0,8+0,9).40 = 32 +36 (mm), chon 1= 35
2.133355,85

=> 0, = = 68,65(MPa
“P30.35.(7-3,3) (MPa)

=> oq3p =68,65 MPa < [oq]= 100 MPa
Két luan: tiét dién tryc tai D du do bén dap.

+ Kiém nghiém do bén cat:

2xT
T.,, —dx!;xh <[7.]

Cong thirc kiém tra (9.2/trang 173)
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R 2x133355,85 _ 31,75(MPa)
30x35%x8

Véi [tc]- tng suét cat cho phép

Déi vai vat lidu 1a Thép C45, diéu kién va dap nhe: [t.]=40 MPa

=> 1¢op = 31,75(MPa) < [t] =40 (MPa)
Két luan: tiét dién truc tai D du do bén cét
3.3.3 Kiém nghi¢m dp bén méi
a) Truc I
Dua vao biéu d6 momen truc 2 ta kiém nghi¢m do bén moi tai tiét dién A va C la tiét
dién nguy hiém cua truc 2, theo 10.19 [10]truc thoa man do bén méi néu :

So .St

S=—=2-2"_ >[s] hésbantoanchophép[S]=(1,5-2,5)
\JSo? + 872
Theo 10.20 [1],10.21[1] S, = I
Kod o,.t¥Y_ .o,
T |
S  =——
K ot 4w T,

Tryc I 1am bang thép 45 c6 ob =600 Mpa dodé
o ,=0,436.0b =261,6 Mpa

7,=0,58. o, =151,73 Mpa

Do truc quay, theo 10.22 [10]ta c6

ovzzamasz ; om=0

M1 M2
ocal=— : o©ca2=——
w1 Ww?2

9

Theo bang 10.6 [10]tai tiét dién truc lp 1 then
md®  bil.(d-11)’

W:
32 2d
3 2
=z bil(d =1y
16 2.d

Theo bang 9.1 [10]véi d22= 25 mm, ta tra dugc then c6 t1= 5,5 mm , b= 14 do do
7.25° 14.5,5(45-5,5)°

Wl = =7611 mm’
32 2.25
3 _ 2
o~ 725145525255 jasy s
16 2.25

Tai tiét dién C
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3 3
w2="% . woo="4
32 16

= W2=6283 mm’ ; W20 = 12566 mm’

Dodotaco:

M1 |/(5827,225) +(16010,32)’

oal = =2,3 Mpa
w1 7611
2 2
M?2 3554,69) +(8996,32
oal = = \/( ) ( ) = 1,5 Mpa
6283
\ T3 9842,87
T 1 chie tm31l=ral = = ~—— =0,
fue quiay L et W10 2.16557
tm32=ral = I3 _ 984287 0,39

W20 2.12566
Theo 10.7 [10]trang 197 tra dugc Yo =0,05 ,¥Y7r=0

Theo bang 10.8 [10]10.9 [10]ta chon

Kx = 1,06 ( truc gia cong trén may ti¢én véi Ra=2,5...0,63)

Ky =1 ( khong ting bén bé mit )

Theo bang 10.10 [1] ta c6 eol =02 = 0,83 (NQISUY) , erl=¢er2=0,77( N0 I SUY)
Theo bang 10.12[1] dung dao phay ngén ta dugc Ko =1,76 , K7 =1,54

. . o HT
Bénh rang lap trén truc theo ki€u lap T3 theo bang 10.11 [10]tra dugc

Ko Kt

—=2,06, — =1,64
o) ET
K K K
Ta co: ro _Lo_ 176 =2,12 =L =, Ke L34 _
gol  ¢e02 0,83 erl er2 0,77
K K K K
Ta chon: =g =—U=2,12 ; 22
gol &eo? erl  er2
Vay ta co
KadlzKadzzw =2,18 ;
2+1,06—1
Kzdl=Kzd2= %22,06
261,6 261,6

S, = =6,56; S,,= = 3,125
2,18.18,3+0,05.0 2,18.38,4+0,05.0
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do ISLT e g, 5L g
2,06.6,43+0 2,06.8,47+0
> s1=——2200LB 575 (5)= 15425
J(6,56)" +(11,45)
> $2=——28 T 994> (8]=1,5:25
J(3.125) +(8,7)
Do vay truc I thoa man diéu kién vé hé sb an toan
b) Truc Il

Dua vao biéu d6 momen truc 3 ta kiém nghiém d6 bén mai tai tiét dién B va C 1a tiét
dién nguy hiém cua truc 3, theo 10.19 [10]truc thoa man do bén médi néu :
= So . St >[s]
JSo? + 87’
Hé s6 an toan cho phép [ S]= (1,5 - 2.5)
o
Kad o,.,+%¥, 0o,

Theo 10.20 [1], 10.21[1] S, =

T,

.1|-' e
K ot 4w T,

TrucTlam bang thép 45 c¢6 ob =600 Mpadods
o ,=0,436.0b =261,6 Mpa
r,=0,58. o, = 151,73 Mpa
Do tryc quay, theo 10.22 [10]ta c6

ca=ocmax=— :om=0
w

= O'Cl1=—1 . oa2=——
w1

Theo bang 10.6 [10]tai tiét dién truc lip 1 then
wd®  bil.(d-11)’

W =
32 2d
3 2
= 7 bil(d=11)
16 2d

Theo bang 9.1 [10]vo1 d31= 40 mm, ta tra dugc then c6 t1=5 mm , b= 12 do do

7A40'  12.5.(40-5)°
32 2.40

W1 = = 5515 mm’
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740°  12.5.(40-5)

W, = = 12375 mm’
16 2.40
+ Tai tiét dién C
3 3
wa="4" . woo="4
32 16
= W2=5515 mm® ;  W20= 12375 mm’
Do d6taco:
2 2
M1 72214) +(119124,5
oal = = \/( ) ( ) = 18,3 Mpa
w1 5515
M2 120687,2)" +(209134,65)’
oal = = \/( ) ( ) = 38,4 Mpa
w2 5515
. T3  213018,3
T 1 chié tm31=ral = = —=6,43
fHe quay 1 chied W10 2.16557
vy iy T3 _ 2130183 3,47

W20 2.12566
Theo 10.7 [10]trang 197 tra dugc Yo =0,05 ,¥Yr=0
Theo bang 10.8 [10]10.9 [10]ta chon

Kx=1,06 ( truc gia cong trén may tién vé1 Ra=2,5...0,63)

Ky=1 ( khong ting bén bé mat )

Theo bang 10.10 [10]ta ¢c6 ¢ol =e02= 0,83 (ndi suy),

Theo bang 10.12[1] dung dao phay ngoén ta dugec Ko =1,76 ,Kr =1,54

. . o HT
Bénh rang lap trén truc theo ki€u lap T3 theo bang 10.11 [10]tra dugc

K K
292,06, —— = 1,64
o ET
. K K K
Talgico ~& =20 _ L76 _5pp o 2T _ Ko LS4 _
eol 02 0,83 erl er2 0,77
K K K K
Do vat ta chon 29 =—O-:2,12 : AT _4AT_
eol g0 erl  er2
2,12+1,06-1 2+1,06-1
Vay taco Kodl=Kod2==——>—— =218 ; Krdl=Krd2= — ——
2616 _ 261,6

S, = =6,56; S ,= =
2,18.18,3+0,05.0 2,18.38,4+0,05.0
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Set=_— LB _jyi45 ; gpp=_ DB g
2,06.6,43+0 2,06.8,47+0
= Sl= 6,5?.11,45 : =02>[S]=1,5+2,5
J(6,56) +(11,43)
o sa— 312587 304 rg1-15:25

J(3.125) +(8,7)

Do vay truc I thoa man di€u ki¢n v€ h¢ s an toan

3.3.4 Chon 6 lin
a) Truc 1
Do van tdc truot trén bd truyén banh vit — truc vit 1én, nhiét sinh ra nhiéu, truc bi
gian dai trong qua trinh lam viéc. Mat khac tai trong doc truc 16n. Do vay ta st dung )
bi do tuy dong tai vi tri gitra banh rang va truc vit, 6 con lai sir dung ) kép 1a cap 6 diia
con.
Chon so d6 kich thude 6 kép
V61 duong kinh ngdng truc : dogsng = 20 (mm), tra bang P2.11 [10]trang 261 ,ta chon
loai 6 diia con c& trung ki hiéu : 7304 c6 cac thong s
- d =20 (mm)
- D =52 (mm)
- Goca =11,17°
- Kha nang tai dong : C =25 (KN)
- Khénang tditinh: C, =16,6 (KN).
*Kiém nghiém kha nang tai dong cua o:
Fy = \F, +F,

i~ xkj

Ta co:

J210,634%2 + 462 = 215,6(N)
Theo cong thuc
Ol = (X.V.0,6.F + YF,, )KtKd

Theo cong thirc 11.15b [10] ta ¢o tai trong doc tryc la
Fa=0,5.0,83.eFr+Fat
vo1
Fat = 325,3(N)
e=15tga =1,51g12=0,3188

Fa=0,5.0,83.0,3188.215,6 +325,3 = 354(N)

Fa 354

= =1,64<e
V.Er 12156
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Nén theo bang 11.4 [10] ta c6 X=1, Y=1

V: hé s6 ké dén vong nao quay V=1( vong trong quay)
Kt=1 (t<100)

Chon Kd=1,3 theo bang 11.3[1]

Do d6 Q=(0,6.1.1.215,6+0,354).1.1,3=168N

Do tai thay d6i

107 10 10

OE =03[1°.0,3+0,9°.0,5+0,73.0,2 =152(N)

Theo cong thure 11.11[1] ta co
Cd =QE =%L
m:bac duong cong moi m=10/3
Theo 11.2 [10]

_ Lh.60.n  60.1461.26320

L
10° 10°

=2307 ( tri¢u vong )

10
Cd =0,1523/2307 = I,SS(KN) <C=61,3KN
= ¢ thod min kha ning tai dong
+ Kiém nghiém kha ning tai tinh

0t =0,6.Xo.Fr+Yo.Fa

Do Fa=0
Xo0=0,5
Y0=0,22cotgo=0,22cotg12=1,04
= Qt=0,6.0,5.215,6+1,04.354=432,84(N)

Qt=432,84(N)>Fr

Do d6 Qo=432,84(N)>Fr

Do d6 Qo=432,84(N)

= Qo<Co=51KN => O thod man kha ning tai tinh
+ Chon 6 bi d& tuy dong

Véi dudng kinh ngdng truc d ngdng = 20 mm theo bang P.2.7 [10]ta chon 6 bi

con co ki hiéu 7304 ¢o6 cac kich thudc

- Puong kinh trong d=20mm

- Buong kinh ngoai D=52 mm

- Khé nang tai tinh : Co= 17,9 KN

- Kha nang tai dong C= 23,9 KN
Tinh kiém nghiém kha ning tai dong
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F 13 =1/727,574> +338,16> =802 (N)
Theo cong thue 11.6 [10]ta c6 Q=V.Fr.Kt.Kd
Trong d6 V=1; Kt=1(t<100°)
Chon Kd=1,3 theo bang 11.3[1]
Do d6 Q=1.802.1.1,3=1042,6 (N)
Do tai trong thay ddi

QE=Q.3/1°.0,3+0,9%.0,5+0,7°.0,2=940 N
Theo 11.11[1]ta cd
Cd=QE="VL
M=3 béc cua dudng cong moi
_ Lh60.n _ 60.1461.26320
10° 10°
Cd=0,94.3/2307 =12,4 (KN)
Cd<C=15,3 KN

L =2307 ( tri¢u vong )

Vay 6 thod kha ning tai dong
e Kiém nghiém kha ning tai tinh
e Theo 11.19[1] va 11.20[1] Fa=0
= Q0=Fr=802(N)
= Q0< Co=10,2 (KN) thoa man kha nang tai tinh
b) Truc 2:
Chon loai 6 ldn Trén truc 3 ¢ gin banh vit do yéu cau vé an khdp cia banh vit nén truc
3 can d6 cimg cao ving cao, do d6 ta sir dung cip 6 lan dila con
Chon so do, kich thuée 6
Tir so d6 két cdu truc d ngdng = 35 mm, theo bang P2.11 ta chon 6 diia con c& trung ki
hiéu 7308 co6 cac kich thudc nhu sau:
- DPuong kinh trong d=35mm
- DPuong kinh ngoai D=90mm
- Kha nang tai tinh =Co=46KN
- Kha nang tai dong C=61 KN
- Goc an khép a=10,5°
e Tinh kiém nghiém kha ning tai clia 6
Fr5=+1331° +660 =1486(N)

Fr6=1/3107,7* +1754,6* =3569 (N)
e=1,5 tgo=1,5 tg.10,5°=0,28
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Luc doc truc do cac luc hudng tAm sinh ra trén cac cac 6 1a
F55=0,83..Fr5=0,83.0,28.1486 =345(N)

F56=0,83.3.Fr6=0,83.0,28.3569 = 829(N)

Theo bang 11.5[1] téng luc doc truc td 1én 6 1a
2 Fa5=Fs6+ Fat =829+130,1=959,1(N)

Y Fa6=Fs5-Fat=345-130,1=214,9(N)
Do X Fa5>Fs5 => Fa5= X Fa5=959,1(N)
¥ Fa6<Fs6=> Fa6=Fs6=829(N)

=0,65>¢

Ta c6 Fa5/VFrs=—rt
1.1486

Theo bang 11.4 [10]ta co

X5=0,4; y5=0,4cotgo=0,4.cotg10,5=2,15
Fa6 _ 829 _
VEr6 1.3569

0,23<e

= X6=1; Y6=0
Theo ct 11.3 [10]tai trong quy udc trén 6 1a
05=(X5VFr5+Y5.Fa5).Kt.Kd

=(0,4.1.1486+2,15.959,1).1.1,3=3453(N)
06 =(X6VFr6+Y6.Fa6).kt.kd =(1.1.3569).1.1,3=4639,7(N)
Vo1 V=1; kt=1; chon kd=1,3

=>Q6>Q5 viy ta chi can kiém nghiém cho 6 6 1a du
-Do tai trong thay doi theo 11.12 [10]Ta ¢

10 10 10

QE = Q. 1°.0,3+0,93.0,5+0,7°.0,2 = 4192(N)Theo11.1
Cd=QE="VL
Vé&i m=10/3
. th.g?.n _ 26320.160(2.182,6 _ 28,4 triéu vong)

10
= Cd=4,192.%/288,4 =22,9KN( triéu vong)
= Cd<C=61KN
= O thod min kha ning tai dong
e Kiém nghiém kha ning tai tinh
e Theoll.19[1] Ot = Xo.Fr+Yo.Fa
e Do Fa6=829N
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e Fa5=959,IN
Xo: theo bang 11.6[1] c6 X0=0,5
Yo =0,22.cotga =0,22.cot10,5=1,18
Nén ta co
Q6=(0,5.3,569+1,18.0,829)=2,76KN
05= (0,5.1, 486+1,18.0, 9591) =1,87KN

Do d6 1dy Qo=2,76 KN
Qo<Co=46 KN => Vay thoa man kha nang tai tinh

3..4 Thiét ké phé&u rung cip phéi cho may taro:
3.4.1 Nguyén Iy lam viéc:

Phéu cap phoi rung c6 rat nhicu loai nhu loai mang phing nim ngang, nam
nghiéng, hodc loai dudng xoan 6¢ v.v...Kiéu phéu nay cé nhiéu vu diém nhu két cau
don gian, it xay ra hién tuong tic hodc ket phoi khi di chuyén. Téc d6 dich chuyén phoi
déu din, nang suét cao. Dac biét 1a ddi véi cac phoi ¢6 hinh dang phtre tap va kho dinh
huéng, cac phoi tho sau khi duc, rén, dap hodc cat, han...con c¢é cac ba via va ria mép.
C6 thé cap duoc cac loai phdi ¢6 hinh dang va kich thudc rat khac nhau va dé dang diéu
chinh duoc ning suat ciia phoi nho viéc diéu chinh bién do rung dong thong qua viéc
diéu chinh dong dién hay khe hé cua 18i tir. Tuy nhién véi cac phdi c6 khéi lugng 16n
thi phéu cap phoi kiéu rung dong trong qua trinh 1am viéc s& gy ra tiéng 6n 16n.

a) Nguyén Iy lam viéc:

bé nghién ctru co cAu cép phoi kiéu rung dong, nguoi ta xét mot hé co cAu 4 khau
ban 18 chuyén dong lic trong mit phang nam ngang hodc nim nghiéng duogc mo ta trén
hinh

Hinh 3-4 So' d6 di chuyén phéi trén mat phang nam ngang va nghiéng
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- Xét mot vat A co trong lwong G dat trén thanh BC trong mat p\
hang nam ngang. Khi thanh O1B quay sang phai 1 goc a -al véi toe d6 goc 1a o’ ¢6 thi
vat A cing v6i thanh BC chuyén dong song phing xudng phia duéi. Goi gia téc chuyén
dong 16n nhat trong hanh trinh nay 1 a, ta c6:

Fs = m(g — aza). f

Fop = —m.ay,

Trong d6 aw 13 gia téc theo phuong thing dung; an 1a gia toc theo phuwong nim
ngang. Khi tay quay O1B quay sang trai 1 goc a- al véi tc do goc o’ thi vat A cling
v6i thanh B chuyén dong 1én phia trén. Khi d6 ta co:

Fls =m(g +a'y)
F'ge =—-m.a',

Vi, a’w,a’s 12 gia toc theo hudng thang ding va ngang khi vat A chuyén dong 1én
phia trén.

Néu xem =0’ thi gia tri aw=a’w va a,=a’». Khi d6 c6 thé xay ra hién tuong sau:

+ Khi vat chuyén dong cung thanh xudng thap sang phia phai thi néu Fms < Fqt
thi vat A s€ trugt trén thanh BC, hay ndi cach khéc vi tri ciia vat A so véi thanh BC bay
gi0 s& 6 lai 0 phia sau, co nghia 1 vat A c6 chuyén dong tuong ddi so véi thanh BC vé
phia trai.

+ Khi thanh chuyén dong 1én phia trén va sang trai, lic nay do Fms ting 1én nén
trong truong hop khi ma Fms > Fqt thi vat duoc bam chic vao thanh BC, hay néi cach
khac khong c6 su chuyén dong twong d6i giira vat A va thanh BC.

Téng hop mot chu trinh chuyén dong cua thanh OiB ta c6 nhan xét sau day: Vi tri
clia vat A so v6i thanh BC da bi dich chuyén sang trai mot lugng s. Néu chu trinh trén
lai tiép tuc thi sau mdi mot chu trinh nhu vay thi vat A lai ¢t dich chuyén sang trai so
voi thanh BC mot luong s. Qua trinh hoat dong cua co cAu trén 1a lién tuc thi sau mot
thoi gian, vat A s& di chuyén tuong d6i véi thanh BC va s& ¢ xu huéng di ra khoi thanh
BC.

Trong trudng hop khi g < ald thi Fms < 0, lac nay vat A s& khong con tiép xtc voéi
thanh BC nita ma né c6 budc nhay twong ddi so véi thanh BC vé phia trai.

- Xét mdt vat A co trong lugng G dat trén thanh BC nghiéng mdt goc

Ciing phan tich tuong tu nhu trén vdi chu v trong lugong G cua vat A duge phan

thanh Gn va Gd tuong (mg v6i phuong nim ngang va phuong thiang dung, ta co:
G=G,+G,
Thiét 1ap cong thire tinh todn Fms, Fqt theo gia tri cia Gd va Gn, atd va an, ta cd

nhan xét sau: Khi thanh BC chuyén dong vé phia phai va xudng dudi, dé vat A c6 kha
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ning chuyén dong twong ddi so v6i thanh BC sang bén trai nhu truong hop trén, thi diéu
kién cua né la:
Fae > Fps + Gy

Khi thanh quay vé phia bén trai va 1én phia trén thi diéu kién dé vat khong truot
trén thanh BC thi:

For < Eps — Gy

Néu thoa méan duge ca 2 diéu kién trén thi sau mot chu trinh chuyén dong cua thanh
O1B, vat A s€ dich chuyén tuong dbi so v&i thanh BC mét luong s. Néu cho co cdu hoat
dong lién tuc thi sau mot thoi gian, vat A sé dich chuyén sang phia trai va s& c6 xu hudng
roi khoi thanh BC.

Tir nhitng két qua tinh toan nhu trén, ngudi ta ché tao cac kiéu phéu rung dong dua
theo nguyén ly d6, nhung luc nay thanh BC dugc thay bang mot canh xoan cd goc
nghiéng 1a B dé tang chiéu dai cho no va dong thoi co thé cho vat A di chuyén trén
khoang chiéu dai 16n hon dé c6 thoi gian dinh hudng va diéu chinh vi tri trude khi di
chuyén dén mang chuyén phoi.

Két cau 4 khau ban 18 trong so d6 nguyén 1y duoc thay thé bang co cau rung dong
tua trén thanh dan hoi véi luc tao rung su dung kiéu nam cham dién tir. Uu diém cua bod
tao rung kiéu nay 1a c6 thé dé dang thay d6i tan s6 rung va bién d6 cua no, tirc 13 dé dang

diéu chinh dé thay d6i toc do va gia téc cho phéu cap phoi.

Hinh 3-5 Nguyén 1y lam viéc ciia phéu cdp phéi rung

Céc chi tiét duoc dbd vao phéu 2 duoc treo trén ba 10 xo phing 10. O giira 13 16i 3 cua
nam cham dién va trén tim 5 1a nam cham dién 4 c6 hé théng diéu khién 1. Khoang cach
giita chiing duoc diéu chinh bang vit 6 va miéng dém cao su 7. Lo xo 10 dugc c¢d dinh
vao dé 16n 8 nam trén bo giam chan 9. Do rung dong theo phuong thang dimg va xoin
ctia thung 2 va lyc ma sat, cac phoi nam trong méang xodn vit 11 s& trugt hoic bay tuy
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theo bién do dao dong va goc nghiéng cua cac chan. Trong qua trinh dao dong, do chiu
tac dung cta luc 1i tAm nén phai dugc chuyén 1én phia trén.

3.4.2 Tinh todn théng sé phéu rung:

a) Chon vdt liéu:

Phéu cip phoi rung dong dugc 1am bang nhom, canh xodn c6 dang hinh vanh khin
va c6 duong kinh ngoai gan bang duong kinh trong ctia phéu va duoc han vao thanh
trong ctia phéu theo duong xoan dc:

b) Cdc théng sé hinh hoc ciia phéu:

Thiét ké phéu cap phoi tu dong dang rdi rac, ¢6 kich thudc nhu hinh, trong luong

ctia phoi Q=0,015(kg). Yéu cau mdi 1an d6 phoi vao phéu 1a 300 chi tiét.
Chon phéu cip phdi c6 dang hinh tru

Co ciu cip phoi rung dong phai dam bao cip phoéi lién tuc cho may va dam bao
nang suat cong nghé (niang suat thyc t&) Qp ctia n6 phai dam bao nang sut ciia may Qm
khoang 1,3 lan.

0, =K,.0, =1,3.20 = 26 (phoi/pht)
Trong do:
e Qu: 20 chiéc/phut
e Ki:1a hé s ting ning suat ciia may Ki(1,3+ 1,5)
Téc d6 van chuyén chi tiét theo mang cua co ciu cap phoi rung dong:
v - (©Q,-L) _26.0,07
K,K)) 0,4

=4,55 (m/ph)

Trong do:
e L:1achiéu dai ctia chi tiét
e K.Hé s du phong ning suit
Véi van toc dich chuyén cta phdi trén mang xoan (mm/ph):k: hé sb lap day, phu
thudc vao dg chinh xac va d¢ nham phoi, thuong k = 0,4--0,9. Vi dy, phéi loai dia lang
khong 16n thi k = 0,8 <+ 0,9; phoi rén lam vong & bi thi k = 0,4 = 0,5; phdi dang b¢ vit
thik=0,1 +0,2.
Téc do dich chuyén ciia phoi trén méang va c6 thé diéu chinh bang viéc thay doi khe ho
6 giita khung dién va 16i nam cham hodc thay d6i dong dién trong mach cung cap dién
cho nam cham dién. Theo Vién nghién ciru ché tao Oto(Lién X6 cii), khoang cach tdt
nhat giita khung dién va 18i nam cham 13 khoang 2+5 mm tuy theo kiéu phéu.
C) Céc thong sb chinh cta phéu:
Phén ndy chi trinh bay cac thong s chinh ctia phéu vé phan co khi, khong dé cap

phan vé dién, d6 chinh 1a goc nghiéng ciia chan phéu, céc kich thudc chinh cia phéu.
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Goc nghiéng clia chan (gia treo) o va goc nang cliia mang xodn 3 duoc chon trén
co s& mang rung thue hién duoc chuyén dong diéu hoa hinh sin.

Goc nghiéng & toi wu duge xac dinh theo cac cong thuc:

sino + f.cosg =0
tgo=f
Trong d6, £ 1a hé sb ma sat chuyén dong cta phoi trén mang.
Goc ning ctia mang xodn P c¢6 kha ning ddy phoi 1én phia trude duge xac dinh:
tgB = fi.tgo

Vi, f1 12 hé s6 ma sat tinh giita phoi va mang. Néu hé sé ma sat f; nho, dé cho phdi co
thé chuyén dong trugt thi goc o va goc P sé phai co gia tri gidi han dé dam bao chuyén
dong trugt cua phdi trén mang nhung khong phai 13 16n nhat ddi voi ché d6 nhay coc
cua phoi.
Kich thudc tbi wu cia phéu co thé dugc xac dinh khi tang hé s6 ma sat f béng cach chon
vat liéu mang c6 hé s6 ma sat cao nhu nhom phu 16p cao su ma thiéc; déng thoi chon
ché d6i phoi nhay coc. Khi d6, goc 6< 45°. Do thi hinh dudi md ta mdi quan hé giira
gdc nghiéng o, goc nang P va hé s6 ma sat f1(a) va moi quan hé giita budc xodn t

a) ¥
Phuong ngang 125 /5’_0_] 175
/ / 1/ g A
/ /1 / A 225
y /| 8 / // //// /‘ o
4
RS 6 L / /'///(/ e
///4/ "/ '//,«150
/ 4 //[///i,;/,{,f = ﬁ%
y 4 g
< N /7 ré,/,éé 350
! 7 L
WY Z2ZZZZ=="
0 VZZ =1 Yo
‘_J ’
10 20 30 40 50 o 0 20 40 60 80 t(mm)

Hinh 3-6 P6 thi quan hé giita cdc thong so

Cac kich thuéc ciia phéu con phu thude vao kich thude va thoi gian giira cac 1an nap.
Mot sb thong sb kich thude chinh ctia phdu con lai dugc trinh bay 6.
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Hinh 3-7 Théng s6 kich thuéc phéu

Luu y rang, duong kinh ngoai Dy ctia phéu duoc 1am tron 1én bang gia tri trong
chudi cac gia tri: 63, 100, 125, 160, 200, 250, 320, 400, 500, 630 va 800 mm; va budc
x0én t dugc lam tron 1én béng gia tri trong chudi cac gia tri:6,7, 8,9, 10, 11, 12, 13, 14,
15, 16, 18, 20, 22, 24, 26, 28, 32, 36, 38, 40,...,54 va 56mm. [11]

Chon hé s6 ma sét tinh gitra phoi thép va mang nhom: £i-0,3.

Theo hinh , v&i dudng cong £1-0,3, chon 6=22° thi f=2°

Theo hinh v41 f=2°, chon D=500(mm)

Chiéu day mang xo0an chon =1+ 3 mm chon =2 mm
- Budc x0dn ctia mang 13

t=mn.D.tgf = 3,14.500.tg2° = 54,8(mm)
Chon phéu dugc ché tao tir phuwong phap duc, nén 1ay chiéu day phéu A= 3mm
Suy ra, duong kinh trong ctia phéu 1a:
D, =D, -2A =494 mm.

Goc nghiéng gitta mang xoan va thanh phéu o dugc chon duwa trén phuong phap
dinh hudng va dic diém phoi. Dé tranh tinh trang phéi roi ra khoi mang xoan, khong
duoc dit canh vudng goc voi thanh phéu (¢=90°) ma dit nghiéng mot goc a=90° —
(3° + 4°). Chon 0=86°.

Dung luong E ctia phéu phai c¢6 kha ning chira mot sé phoi du cho mang trong

khoang thoi gian may dung lam viéc T (chon T=20 phut)
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E=0,.T =20.20 =400 (chiéc/ph)

S6 phoi z c6 thé xép thanh mét 16p trong phéu:

=30 chiéc

2, 27270 27.140 27.210
z=1+ Z L=1+ + +
= L 70 70 70
Véi, r 1 sb6 1an duong kinh cua phoi ( dé mot phoi & gitta, rdi xép cac phoi
vongxung quanh, cr thé cho dén duong kinh trong ctia phéu);L: khoang cach gitta cac
phoi khi xép vong, ciing chinh 1a dudng kinh phdi;
~ S616p n phoi co thé xép chdng trong toan bd dung luong cua phéu la:
E _ 400

n=;—¥—131(’rp

~ Chiéu cao phéu duoc tinh nhu sau:
Hy=nh+Ah=137+73=112mm
Véi, hla chiéu cao phoi, Ah 1a chiéu cao du phong cua phéu, chon
Ah=3.h=21mm.
— Chiéu rong mang xoan duoc tinh theo cong thuc:
B, :b+a+(2+3mm) =70+2+3=T75mm

- Do day cua day phéu dugc xac dinh theo cong thic:
H; = 0,05.D, = 0,05.494 = 24,7mm
Géc con cua day phéu y, dugc chony, = 160°.
Goc nghiéng t6i vu ciia khéi treo & ché do cép lién tuc 1a:
= arctg( figa, ) < 2 =arctg(0,3’1ga,)
—a, =21,2
3.4.3 Thiét ké co ciu dinh hwéng phéi trén mdng:

Doi voi hé thong cap phdi rung, viée dinh huéng phdi dién ra trong qua trinh
chuyén dong ctia né trén canh xodn. Cac phuwong phéap dinh huéng phdi thuong ding 1a:

- Chu dong;: tat ca cac phoi duoc dinh hudng khong phu thude vao vi tri ciia chiing
trén canh xoan

- Thy dong: chi nhitng phdi ¢6 vi tri chinh xac méi duge chuyén vao mang tiép
nhén, con nhirng phdi khac s& roi lai vao phau.

Trude khi chon phuong phap dinh hudng, can xac dinh xem phdi c6 tho duoc
dinh hudéng hay khong. Tiéu chi xem xét phwong phap dinh huéng phdi trong phéu rung
1a d6 phtre tap vé hinh dang cta chung va d6 bam dinh cua nhac phéi voi nhau. S& kho
dinh hudng néu phoi c6 hinh dang bt thuong nhu phoi dang ghém, tay cim dang cu,
con ldn c6 ranh then khong thong... Va khong thé dinh hudng phoi dang c¢é chiéu dai

linh hoat va dan hoi, xodn 6c va 16 xo khong bi uén cong...
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Céc phoi co thé dinh hudng duoc chia thanh bén loai:

- Loai 1: phéi c¢6 hinh dang don gian, dugc dinh hudng bang cach st dung céc
duong ct trén méang, dao cit va goc xién

- Loai II: phdi ¢6 trong tam dich chuyén, duoc dinh huéng bang ranh hoic khi
quay khi théng di qua mot khe (rinh cat) trén méng

Loai III: phai ddi xtmg va khong dbi xtng (loai III), dugc dinh huéng khi roi
véao cura sd dic biét cua mang x0dn dc, mot mang dé xa cac phoéi da dinh hudng hoac
mot bo chon lua duogc lép vao phéu, duéi cac thanh dan hudng cia mang xodn dc, hinh
dang cila cac cira s6 dinh hudng c6 thé tudn theo cau hinh cua phdi (hudng cta phoi
duge dam bao bang sy dich chuyén trong tim cta phoi tai thoi diém né di qua cira s6
dinh hudng)

- Loai IV: cac phoi khac, duge dinh huéng bang cac thiét bi dic biét co thé duoc
lap dat trong phéu rung hodc dit bén ngoai nd. Thuong thi s& st dung mot sé nguyén
tac sau day (dua vao trong tdm dich chuyén) dé dinh xwong phdi trén co cau cap phdi

rung

A<3B
B<4aC

l g
A>B=C C A
5 -
f
o

Hinh 3-8 Mot s6 co cau dinh hudng phoi
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Hinh 3-9 Két cdu co cau dinh hudng dwge dé xudt cho chi tiét

Vi trén mang c6 ranh lot dugc phan 16i cua phoi nén phdi khi qua s& dc ha thap
xubng va khong cin can gat

Con phodi mau dé né nguoc lai thi bi can gat gat xudng quay lai phéu

Trong cic co cAu cip phdi rung dong, chi tiét dugce dinh hudng khi dich chuyén

trong méang trung. Trén hinh 13 mot s phuong phap dinh huéng phdéi thong dung.

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 59



Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

h -—l—-’,
SRl Si==!
d>h d<l
A-A
——— g
©@NY

|

QAR
N

A

=i

i
= &

Hinh 3-10 Cdc phiong phdp dinh huéng phéi trong cdc co cdu cap phdi rung dong

Khi cap phdi dang dia, vong tim vudng hodc chir nhat theo phuong phap cip mot
16p hinh a, mang dugc ché tao nghiéng vé phia tam phdu mot goc S =3+5°, chiéu cao
gd nho hon chiéu cao phoi.

3.4.5 Tinh todn thiét ké kich thuéc cdc chin:
a) Két cau ciia cdc chan:

Két cdu cua cac chan trong cac co cdu cip phdi rung dong thuong cé cac loai sau:

10 x0 phing, 10 xo phang nhiéu 16p va 16 xo c6 tiét dién tron.

+ Lo xo phang 1 16p
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+ Lo xo phang nhiéu 16p

+ Lo x0 ¢6 dién tich tron

< 1 2

! LI ——¢

Ché d6 lam viéc cua co cau cap phoi rung dong phu thudc vao do cting virng ctia

cac chan d6 nhu nhau hay khong. Nguyén nhan gay ra do cting viing khac nhau la:

+ Kich thudc ché tao khong gidng nhau

+ Vat liéu khac nhau

+ Lap chan vao day phéu khong chinh xac

Do cing viing khong dong déu (khac nhau) s& 1am cho mang dao dong dit quang
(khong déu). Do d6 dich chuyén cia céc chi tiét trén mang khong dong déu. Vi vay tinh
toan cac chan co hiéu qua khi cac yéu té lam thay d6i d6 climg ving cta cac chan duoc
loai bo.

- Tinh toan céc chan:

Vat liéu ché tao 10 xo 1a thép dan hoi ¢b luong cacbon (0,55%+0, 65%)

Xét trong diéu kién thanh chiu udn thuan tuy (nghia la dao dong 1én xudng ma

khong c6 xoan).
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L

Hinh 3-11 Thép ld lo xo

Thong sé hinh hoc cta 16 xo nhu hinh v&. Trong ba thong s nay ta chon hai thong s6
va ta tinh thong sb con lai:
Chon: b=40 (mm)
L=250(mm)
Tinh H
Ta c6 tan s6 giao dong cudng buc:
Q =2n.£=2.3,14.50=314 (rad/s)
Trong thuc té thi tin sd giao dong cudng birc Q luén nho hon tan s6 giao dong riéng w,

(Q<ay).

Hay wi < 1. Vi vay xét trong diéu kién hé théng on dinh ta s& chon
0
Q
—=0,8+10,95
Wo
Suy ra tan s giao dong riéng:
®, = @ 34 320 (rad/s)
0,95 0,95
D0 cung twong duong cua 16 xo:

—_— 2_
c=mw, =

Trong d6 : s dung phan mém ta tinh dugc khdi lugng clia mang 1a m ~ 7kg va khoi
lugng cua phoi la m=4,5kg

Twr cong thic:

_3EJ

=5

c

Vi 10 x0 ¢6 dién tich hinh chir nhat nén:
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_ bh®
)= 12

3 13 2503
= h= \/IZ.C.E = 12.11,5.3202.3— =14.74(mm)

+Tinh toan nam cham dién:

Chon s6 nam cham dién tir sir dung trong co ciu trung

Khi thiét ké co ciu cp phoi rung dong c6 ranh xodn van dé xac dinh sb lwong nam
cham dién trong co cAu 1a rat quan trong. Chi tiéu xac dinh s6 nam cham dién 1a ti 1¢
twong quan gitra luc kéo tac dung 1én cac chan va do cung viing ciia day phéu.

Co cau ¢6 1 nam cham dién:

Hinh 3-12 So d6 nam chdm tac dong

Taco: B =Psina

P, = P.cosa

Khi co cAu ¢6 bdn chan thi p = %
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l’l Kg)

——

10

10 20 30 40 50 «@

Hinh 3-13 Quan hé phu thudc giita thanh phan lyc P1, P2 va géc nghiéng a

Nhu vy, khi c6 mdt nam cham trong co ciu thi nén chon o 16n trong trudng hop
nay cong suat dé tao ra luc kéo yéu cau la thap nhat.

Puong kinh ciia phéu ciing phu thude vao sé6 nam cham dién trong co cau. Khi
duong kinh phéu ting thi d6 cing viing ciia day phéu giam bai vi khoi luong cua day
va thanh phéu ting khong ty 1& véi nhau, con do ctimg vimg khong du ciia day phéu cé
thé lam cho n6 dao dong nhu mét cai mang va bién dg ctia dao dong x0dn ¢6 thé rat nho
va khong c6 kha ning lam cho phoi chuyén dong theo bé mit.

+ Khi ¢6 ba nam chan dién:

Hinh 3-14 So do tac dung luc khi co 4 nam cham dién

+ Co cau rung dién tu:
Co cau rung dién tr can dugc xem nhu h¢ dao dong co di¢n thuan nhat, noi ma
dién ndng chuyeén thanh co nang dao dong. Su thay doi do cliing viing cua cac chan,
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khdi lugng ctia cac phén di dong, trang thai vat Iy cua vat liéu chi tiét va cac yéu t6 khéc
s& 1am cho bién d6 dao dong ciia co cAu thay ddi, vi vay dé c6 duoc cac quy luat chuyén
d6ng can thiét ciia mang chira trong co cdu cap phoi rung dong ngudi ta sirdung cac loai
co cau rung dién tir va cac so d6 cap dién khac nhau. Theo nguyén tic hoat dong thi cac
co cAu rung dién tir dugc chia ra lam hai loai:

- Co céu rung dién tir mot nhip (mot nam cham dién)

- Co ciu rung dién tir hai nhip (hai nam cham dién)

+ Co cau rung dién tir 1 nhip:

— T ———

Hinh 3-15 Co cdu rung dién tir 1 nhip

Co cau rung dién tor mot nhip cAu tao g6m mot nam cham dién, trong do xuét hién
lwc mot huéng. Hanh trinh nguoc lai ctia phan tmg (cta nam cham dién) duoc thyc hién
nho nang lyc dan hoi duoc tich tu & cac chan khi thuc hién hanh trinh thuan. Nhu vay,
trong co cAu rung dién tir mot nhip nho c6 tac dung mot phia cua luc kéo da xudt hién
tai trong b sung & cac phan tir dan hoi cua co cau.

Khi cap dong dién xoay chiéu c6 tan s 50Hz cho cudn day trong mdi nita chu ky
chuyén dong ciia dong dién sirc kéo ciia phan tng dat gid tri cuc dai, con khi giam dong
dién do nén dan hdi cua thép 14 tro vé vi tri ban dau. Nhu vay, tan sb dao dong cua mang

chtra so v&i tan so cap dién tdng 1€n hai lan.
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P(t) 4

Hinh 3-16 Co cdu rung dién tir 1 nhip

+Co cau rung dién tu hai nhip:
C6 cau tao gom 2 nam cham dién va cac phan ing cua chiing dugc ndi cung véi

nhau

il
TR oy

| —

Al

Hinh 3-17 Co cdu rung dién tir 2 nhip

Vi két cAu nhu vay luc kéo nam cham dién tac dung ¢ hai phia doi xung va khong
gdy ra tai trong bd sung cho hé théng dan hoi. Co cdu rung dién tir hai nhip 13 co cu
hoan thién béi vi chung dam bao sy d6i ximg cua dudng cong thay doi dong dién, loai
bo kha nang xuét hién sai s6, dam bao do 6n dinh cua co ciu va nang cao cong suat hoat
dong.

3.4.6 Tinh nam chdm dién

Trong phéu cip phoi rung dong. Dan dong ciia cac co cau cip phdi kiéu nay co thé
1a cc dau rung dién tir, co khi, khi nén hoic thity luc. Thong dung nhat 1 dau rung dién
tir vi chung cho phép diéu chinh v6 cp ning suat cip phdi. Vi vay trong phan tinh dan

dong cho phéu ta s& tinh toan dan dong bang nam cham dién xoay chiéu, c6 tan s6 1a 50
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(Hz) twong tng v6i 3000(dao dong /phat). Luc kich dong ban dau 1a H = 320 (N). Luc
kéo ctia nam cham dién P: = 320 (N). Hiéu dién thé U=220 (V). Cam tng 0 dién tir
B=10000 Gaus(1 Gaus = 10- 4Tecla). Vat liéu ctia phan cam 1a thép 1(A). Luc kéo Po
ctia nam cham dién khi c4p dong dién hinh sin cho cudn day duoc viét bang biéu thirc:
1 = H.sinot
Véi: H — luc kich ban dau
Tiét dién
= Pax = 320(N)

b

= L0200 ¢
M S
- bYoYoYord
LO,O0,0,0
> QO

h
Hinh 3-18 Nam cham dién

+ Tiét dién phan cam:

2 2
s, =B 20} 320 00} _15 5(em)
K.B 0,8.10000

Trong do:
e Po(Po=320N): luc kéo trung binh do nam cham dién sinh ra(N)
e B(B=10000): cam tng tir 16n nhat trong thép(T-tecla)
e K(K=0,8): hé s6 phan tan cam tng tir trong khe ho

Chiéu day ctia phan cam trung tim:

Chon:1¢=3,2(cm)
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Trong do:
e b: chiéu day cua thanh:
e 1. bé rong ctia phan cam trung tim

Bé rong cia phan cam ngoai:

c=%=%=l.6(cm)
Bé rong cira s6:
n=I, =3,2(cm)

Chiéu rong ctia phan cam
h :(2,5—3).n = 8+9,6(cm)
Chiéu cao cua thép
l,=h+c=8+1,6=9,6(cm)
Bé rong khuon khé cua thép:
[=1+2c+2n=3,2+2.1,6+2.3,2=12,8(cm)
Theo kich thudc hinh hoc ctia thép c6 thé xac dinh s6 Ampe- vong dugc cudn vong
phan cira so:
Aw=hnl0’ 0.K,=8.3,2.100.2.0,3=1536
Trong do:
0=2(A/m)
Ko: Hé s dién ddy cua day dong(Ko=0,25+ 0,3)
Sb vong quay can thiét 1a:
10°U 10°.220

= = =793(vg)
4,44.1,.B.S, 4,44.50.1000.12,5
Trong d6: f=50(HZ): tan sb ctia dong dién
Tiét dién cua day
2 2
S, - h.n.0,35.10 _ 8.3,2.0,35.10 :1,13(mm2)

o 793
Duong kinh day

d:\/(4jd):\/4.1;13:1,2(mm)

Dong dién cua cudn day
1220 1356 944
w 793
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S6 vong & hang thir nhit
091, 0,928

K
i d 1,2

21(vg)

Trong do:
nk: bé rong cua cudn day. Chon n=28(mm)
0,9: hé s6 tinh dén cc cudn day
S6 hang trong cudn day:
084, 0,870
d 1,2

m 46(vg)

Trong do6:

hk: chiéu cao ctia cudén day(mm). Chon hx=70(mm)

0,8: hé s6 tinh dén 16p cach dién giita cac hang trong cudn day
S6 vong trong cudn day:

w, =K,m =21.46=966(vg)

Cong suét sinh ra nhiét P, duogc tinh theo cong thic:
P, = U.Icosp = R,.I?
Trong do6:
cos®: hé sb cong suit.

Ra: dién tré cia cudn day, duoce tinh nhu sau:

R = pl,.o
Sd
Voi:
5 mm’
p : dién trd riéng cua dong: p=0,0175(w. )
m

lo: chiéu dai cia mot vong & gitta cudn day
ly=(7+7).2=28(cm)=0,28(m)

R = Plo@ _0,0175.0,28.793
s, 1,2

=3,7(Q)

= P, =U..cosp=R, I =3,7.1,94" =13,92(W)

+Co cau giam chan
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Khi 1am viéc, co ciu cip phdi rung dong truyén luc kich thich 1én may lam cho
may bi rung dong gy hau qua xau dén chat luong gia cong. Vi vdy, st dung co ciu cap
phéi rung dong doi hoi phai co co cdu giam rung.

Dé giam rung dong ngudi ta thudng dung cac dé ty dan hoi hay con goi 1a cac co
céu giam chan. Co ciu giam chan c6 thé 13 10 xo, dém cao su, ching c6 kha nang giam
rung dong, tao diéu kién cho may lam vi¢c 6n dinh hon.

+ Co cdu giam chan cao su thudng duoc lap giita hai tAim dém bang thép.

[I

Hinh 3-20 Co cdu gidm chan bang 16 xo

Giam chan bang 16 xo c6 wu diém 14 c6 thé diéu chinh d6 cimg viing do d6 co thé
dat duoc tin s6 dao dong riéng theo yéu cau. Ngoai ra, giam chin 1o xo con giit duoc
tinh dan hoi lau hon giam chan cao su. Tuy nhién, trong thuc t& ngudi ta str dung giam
chéan cao su nhiéu hon béi vi ching c6 kha ning chdng rung tot hon, két cdu don gian
dé ché tao hon. Trong qua trinh 1am viéc, co cau giam chan hoat dong t6t chi khi ty sb

w A ., A @ YA Y A A . DA A
—=141. Néu ty s6 — <1,41thi hi¢u qua gidm chan khong cao( tham khao biéu d6 Ya
Va Va
6.31-[1]).
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Trong do:
o: tan sb giao dong cudng birc(w=314 rad/s)
va: tan s giao dong riéng cua co cu giam chan
Vay dé co ciu giam chan hoat dong tot thi y, = % =222,7(rad / s)

2

Xéc dinh kich thudc cua giam chan cao su:
e D¢ tinh dugc kich thudc cua giam chan can chon trude thong sb chiéu cao:
h(h=30mm).
e Xac dinh duong kinh ciia giam chan cao su:

D0 cing cia gidm chan:

> 78.(222,7)2
C=Zm.y—“:¥=129000(N/m):1290(N/mm) (1)
n
3EJ 3.Ex.D*
C= - 2
n 64.1° @)
Tu (1) va (2):
3 3
Ta b D d1290.64.h _ d1290.64.30 — 4mm)
3.x.FE 37.60

Trong do:
va: tan s giao dong riéng cua co cAu giam chin(y.=222,7 rad/s)
>.m: tong khoi luong ciia co cau rung( X m=78kg)
h: chiéu cao cta co ciu giam chin (h=30mm)
n: s6 luong giam chan(n=3)
E: modun dan hdi vt liéu cao su(E=60 N/mm?)

n.D’
)
4

J: momen quan tinh tiét dién tron (J =

Vay giam chén c6 kich thudc: chiéu cao h=30mm va dudng kinh D=44mm.

3.5 Tinh toan b truyén vit me bi cho truc chinh

3.5.1 Xdc dinh dwong kinh trong dI ciia ren theo dp bén kéo (hodc nén)

413F
z[o,]

Trong d6 Fa — luc doc truc, N; [ok]= [on]= 6cn/3 vO1 06ch— 161 han chay cua vat ligu

d >

vit
Chon vat li¢u thép 45X to6i cai thi¢n, ta co:
6eh = 650Mpa tra bang 6.1 Thiét ké Hé din dong co khi [10]
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=>[oy] = [on] = 650/3 = 213,3(Mpa)

d> 4.1,3.1988,4 =3,9(mm)
3,14.213,4

Chon céc thong sb ctia bo truyén:
- Duong kinh bi

Khi do

Ta chon di=15 mm

dy=0,13.15=2 mm
- Budec vit
p=d+5=2+5=7mm

- Khoang cach tir tim ranh lin dén tdm bi
d
c= (rl - 7") cosp

B : goc tiép xtc, p = 45°

Trong do6:

r1 : ban kinh ranh lan, duoc xac dinh theo cong thirc
r=0,51.d,=0,51.2=1,02 mm
=> ¢=(1,02 -2/2).cos450=0,014 mm
- Puong kinh vong tron qua cac tam bi
Dp=di+2(r1 —c)=15+2.(1,02 + 0,014) = 17,01 mm
- Pudng kinh trong cua dai ¢
Di=Dw + 2(r1 —¢)=17,01 + 2.(1,02 + 0,014) = 19,1 mm
- Chiéu sau cta profin ren
hi=(0,3...0,35).dy = 0,32.2 = 0,64 mm
- Pudng kinh ngoai cua vit va dai 6¢
d=d; +2h;=15+2.0,64 = 16,28 mm
D=D;-2hi=19,1 -2.0,64 = 17,82 mm

p 7
=arct =arct =7,27
4 g(ﬁDtJ g(mﬂ,Olj

S6 bi trén cac vong rang lam viée

- Goc vit

k 17,01.2 . .
Z,= n.Dtb.d—-l=L0’3-1= 60,45 ~ 61 vien vé1 k =2,3
b
- Khe h¢ hudéng tam
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A=D1 —(2db+d1)=19,11~(2.2+15)=0,11mm

- Khe hé twong dbi

A 011

1

- Goc ma sat lan thay thé

Q= arctg[

2/,

—ﬁj = arctg(

d, .sin

15

Véi fi = 0,005 hé sé ma sat lin thay thé

- Hiéu suit khi bién chuyén dong quay thanh tinh tién

2.0,005
155in45°

0,0073 mm

3.5.2 Tinh kiém nghi¢m dp bén

Tai trong riéng doc truc:

4

T Z,d2 612208

) =0,054"

gy 1g7,27
= =0,99
ig(r+¢,) 12(7,27+0,054)
Lo 7800 _ 39,95(MPa)

Véi tai trong riéng va khe ho twong ddi két hop biéu d6 dudi day:

G) b)
fa, Rt i ., L— S
ua, T 1T 7 waal—] I:} } = N N
— - _i»__ - 3 7 r t ! ‘ X=+002 i
aabo ot O O L L
e SN
035 — — — j 3 ’
g 56 T 0,008
el S i i B o | |- oo
028 ) —+— 1 0008 /] p L d00k y
L : ] 40r f- 0003
0.2 — e S 0002
| i > 3,2?“ ’ " 0”,
02 - — [ | g /)
018 [ Jo—d 24— +- 0001 /
' | -0n0z )
0.12 |-~ ‘ if—— e
[ | “\
a_ﬂ‘ ! 0 ‘ | P52
ol mOC fW0 10001 2200 \Umox, 2500 2900 330 3700
200 40 600 8o o S 3§ 8™ Ginax, MPa
-~ 2 m -
Hinh 3-21 Pé thi xdc dinh ung sudt Ién nhdt omax
Ta cO: Gmax = 3400 MPa < [6max] = 5000 Mpa
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Bing 3-5 Théng sé b truyén vit me dai oc bi

Thong ) Ki hiéu Gia tri Pon vi

Puong kinh bi dv 2 mm
Budc vit p 7 mm
Ban kinh ranh lan I 1,03 mm
Khoang cach tdm rinh lin dén tim bi c 0,014 mm
Puong kinh vong tron qua céac tdm bi Duw 17.01 mm
Puong kinh trong cta dai ¢ D 19,1 mm
Chiéu sau profin ren hi 0,64 mm
Puong kinh ngoai cua vit d 16,28 mm
Puong kinh ngoai ciia dai dc D 17,82 mm
Goc vit Y 7,27 do

S6 bi trén cac vong rang lam viée Zy 61 bi

Khe hé hudéng tam A 0,11 mm
Khe ho twong dbi X 0,0073 mm
Goc ma sat lin thay thé o1 0,054 do

3.5.3 Tinh chon é lin

Trong két cau may luc doc truc dong vai tro chu yéu gay 1én 6 lan nén ta chon 6 bi d&
chan 1 day

Co kich thudce duong kinh ngoai ctia vit d = 15 mm. Ta chon 6 bi d& chan 1 day ki hi¢u
8202 theo phu luc Bang P2.13 v61 L= 20000 gio
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Bing 3-6 Théng so 6 bi

Ki hieu 6 |, d, d, D, H, r, C, Cy
mm mm mm mm mm kN kN
8201 12 12,2 28 11 1,0 8,68 15,4
8202 15 15,2 32 12 1,0 9,87 18,6
8204 20 20,2 40 14 1,0 15,8 30,6
8205 25 . 25,2 47 15 1,0 20,4 41,0
8206 30 30,2 52 16 1,0 23,0 47,2
8207 35 35,2 62 18 1,6 31,6 68,0
8208 40 40,2 68 19 1,6 317,56 79,9
8209 45 45,2 73 20 1,5 39,5 90,5

C6 kha nang tai dong Cr = 18,6KN
C6 kha nang tai tinh Co=9,87KN
Luc doc truc trén cac 6 bi Fa = 1988 N
Luc tac dung boi khdi luong khi khong chuyén dong 18n céc 6
Fr=R1 =R2 =mg/2= (m djng co taro+ m ga dong co) .10/2 = (3,6 + 5).10/2=43 N
Kha nang tai dong:
Cr = Q. l%
Kha nang tai tinh:
Co = Qo. I

Trong do:

m =3 véi 6 bi d&

L 1a tudi tho cua b lan

L=60.10"%n.L,
L =60.107%.60.20000 = 72 Triéu vong
Q: Tai trong dong cua 6 lan
Q=X.V.Fr+Y.Fa).K;.K;
Qo : Tai trong tinh cua 6 lan
Qo = Xo.V.Fr+Y,.Fa).Ks. K,
K4 = 1,1 (Chiu va dap nhe)
K, =1
Mat khac:
F, 1988

Lo =46>1,14
F.~ 43 >
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Contact | i/, Fo* Single, DT DB or DF
Angle Cor | € F,/F.Se F./F.>e F,/F.=e¢ F./F.>e
X ¥ X Y X Y X Y
0.178 | 0.38 1 0 0.44 | 1.47 1 1.6510.72 | 2.39
0357 1040 | 1 0 |044|1140| 1 1.56710.72 | 2.28
0714|1043 | 1 0 |044 (130 1 1.46 | 0.72 | 2.11
15° 1.07 | 0.46 1 0 0.44 | 1.23 1 1.38 1 0.72 | 2.00
143 | 0.47 1 0 0441 1.19 1 1.34 1 0.72 | 1.93
2.14 | 0.50 1 0 044 1112 1 1.26 |1 0.72 | 1.82
3.57 | 0.55 1 0 0.44 | 1.02 1 1.14 | 0.72 | 1.66
535 | 0.56 1 0 0.44 | 1.00 1 1.12 1 0.72 | 1.63
25° | — (068 | 1 0 |041(087]| 1 092|067 | 1.41
30° | — (080 1 0 |039(0.76 | 1 0.78 | 0.63 | 1.24
40° | — [1.14 | 1 0 |035[057]| 1 0.55 | 0.57 | 0.93

Chon X= 0,35, Y=0,57

Tai trong dong:
Q = (0,35.43 + 0,57.1988).1,1.1 = 1250N
Kha nang tai dong
Cr = 3960.723 = 5200 N < 18,6 kN
Contact Single, DT
Angle Xo Yo
15° 0.5 0.46
25° 0.5 0.38
30° 0.5 0.33
40° 0.5 0.26

Chon X0=0,5;Y0=0,26

Tai trong tinh

Kha ndng tai tinh

Qo = (0,5.43 +0,26.1988).1,1.1 =592 N

1
Co = 592.723 = 2462N < 9,87 kN
Nhu véy chon 6 bi pht hgp véi kha ning tai
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3.5.6 Tinh todn dong co vit me

Ta co
+ Luc doc truc Fa= 1988 N
+ Budc vit P=7mm
+ Hanh trinh nang ha S = 150 mm
+ Thoi giant=1,5s

- Momen xoén trén truc
_ F,.p1988.0,007
r= 2m.y  2m.0,9
Trong do: g 1a hi¢u suét cta bd truyén 0,85 + 0,95 chonn=0,9

= 2,460 Nm

- Van toc lam viéc

p=3=28_ 0,1 m/s = 6 m/phut
t 15
- Tdc d6 quay
6 \ ,
n=o5= 857 vong/phut

- Cong suat dong co
2n.n.T  2m.832.2,460
P = 0 - 50 =220W = 0,22 KW
Chon dong co TML DATA cta Cong ty TECHTOP véi cong suat P= 0,75 KW, toc do

quay n= 1410 vong/ phut

Bing 3-7 Théng so dong co

TML DATA
Output | Full | Frame | Shaft | Current @ 240v | Efficiency | Power Torque Capacitor Weight
kW | toad | Size | Dia Factor Foot
Speed [mm] [ Full |Locked | Full Full | Full |Llocked | Break Start Run Mount
[RPM] load | Rotor | load | Load | Load | Rotor | Down | Capacitor | Capacitor | [Kgl
[A] | [%] [%] {%] | [Nm] |[%FLT] | [%FLT] | [mfd/volt] | [mfd/voit]

0.75 | 1410 308 19 45 630 73.0 0.94 51 250 170 120/250 25/450 10.8

5/45
11 410 90S 24 6.5 590 75.0 0.95 75 220 180 150/250 35/450 135
5

15 1420 90L 24 87 610 76.0 095 | 101 220 180 200/300 40/450 16.5
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CHUONG 4: THIET KE PHAN PIEU KHIEN HE THONG

4.1 H¢ thong diéu khién
4.1.1 Khai Ni¢m

Hé théng diéu khién 1a mét tdp hop cac thanh phan (thiét bi, phan mém, mach
dién, cam bién, co cdu chip hanh,...) lam viéc cung nhau nhim kiém soat hanh vi cta
mot qua trinh hoac hé théng khéc dé dat duge mot muc tiéu mong mudn.
4.1.2 Cdc thanh phan cé trong hé thong
a) Cam bién

Cam bién 1a mét thiét bi hodc ph?m ti k¥ thuat c6 churc nang thu nhan céc thong
tin to mo1 truong xung quanh dudi dang cac dai lugng vat 1y hodc hoa hoc nhu nhiét dg,
ap suét, 4anh sang, am thanh, 0 am, vi tri, van tdc, néng do khi, lyc, tu truong,... Sau do,
cam bién s& chuyén doi cac dai luong nay thanh tin hiéu dién (tin hiéu analog hoac
digital) dé truyén t6i cac thiét bi xtr 1y nhu vi diéu khién, bo diéu khién logic (PLC),
may tinh, hodc cac hé thdng diéu khién tu dong khidc nham giam sat, diéu khién, hodc
ghi nhan thong tin.

Cam bién dong vai tro nhu mét gidc quan cia cac hé théng dién tir va ty dong
hoa, gitip may moc va thiét bi c¢o kha ning nhan biét, phan tng véi méi trudng va hoat
dong mot cach thong minh, chinh xac. Trong hé thong diéu khién ty dong, cam bién 1a
khau dau vao khong thé thiéu, quyét dinh do chinh xac va hiéu qua ctia toan bd qué trinh
do ludng va diéu khién

Trong dé¢ tai nay ta can cdm bién ti¢m can dé déu khién

Ta chon cam bién EMZ3-12S cua MISUMI [12]

Hinh 4-1 Céam bién tiém cdn
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Bing 4-1 Théng so cam bién

San pham tiéu chudn MISUMI

Nguwréi mau
EMZ3-125
) Loai ren M12
Hinh dang :
Leai droc che chan
Khoang cach phat hién 3Imm
Binh dang dau ra NPH KHONG
Kich thurdre bg phan cam bién MA1234T
Mguon dién DC 3 day

Dién ap hoat ddng dinh mirc

12/24VDC (10 dén 30VDC) Ty I& gon séng che phép 10% pp hodc thap hon

Sut ap

1.5V hodc thap hon

B4 tré

20% hodc it hon

Mhigt 6 mdi trrdma hoat déng

25 @én +70°C

Béc diém nhigt 36

Trong pham vi +15% (khi van hanh & +23°C)

Xép hang bdo vé

IPGT

Vat ligu vo may

PET

b) Céng tdc hinh trinh

bay 1a mdt thiét bi co dién bao gém mot bo truyén dong duoc lién két co hoc vai
mot bo tiép diém. Khi mot dbi tuong tiép xuc voi bd truyén dong, thiét bi s& van hanh
cac tiép diém dé tao hodc ngét két ndi dién. N6 c6 céu tao nhu cong tac dién binh thuong,
van c6 chirc ning déng va mé nhung cé thém can tac dong dé cho cac bo phan chuyén
dong tac dong vao lam thay doi trang thai cia tiép diém bén trong no. Cong tic hanh

trinh s& khong duy tri trang thai, khi khong con tic dong nira chiing s& tro vé vi tri ban

dau.

Hinh 4-2 Céng tic hanh trinh
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¢) Bo diéu khién PLC
La thiét bi cho phép 1ap trinh thyc hi€n céc thuat toan diéu khién logic. Bo lap
trinh PLC nhan tac dong céc su kién bén ngoai thong qua ngd vao (input) va thuc hién
hoat dong thong qua ngd ra (output). PLC hoat dong theo phuong thirc quét cac trang
thai trén dau ra va dau vao. Khi c6 su thay doi bat ky tir ngd vao, dua theo logic chuong
trinh ngd ra twong tng s& thay doi.
Thanh phan co ban cia PLC
PLC c6 cdu tao co ban bao gdom:
« Ngudn cip
« RAM, ROM — 12 mot bd nhé chuong trinh bén trong, ta ¢6 thé thém bd nhd bén
ngoai EPROM
« CPU —1a bo xtr Iy trung tdm c6 cong giao tiép dung cho viéc két ndi voi PLC
« Module dau vao/ra (I/ O)

Hinh 4-3 Bo PLC

Cam bién 4p suit

’Q‘ Din

Dau ra va tai

[-—

r —— T |
AL A Ao |
\ Nguon cap
Niit nhin bong co
— 8 s —O——
Cam bién chiit long » e Cudn cam
o—1 .gﬂ gj
Cong tic hanh trinh = [ -
F— 3 — ﬁ Loa
N = =
- =
= =
-
e =

A o N .
Dau vao va cam
A
bien

Thidt bi Igp trinh

Hinh 4-4 Diéu khién PLC

SVTH: Phan Ngoc Gia Bao
Truong Quang Hoang Long GVHD: TS. Tran Minh Sang 80



Thiét ké mdy taro ren tw déng cho ndp vién 16i loc 6 té

Ta chon Bo PLC S7-1200 ciia Siemes dé diéu khién
4.2 Thiét ké hé thong diéu khién
4.2.1 Biéu do trang thdi

% QQ s,@:m @cez @caa

4 5 6 7 8=1
a ).

0 1

Xylanh A
(Kep phai)

Xylanh B :
(Cip phdi 1) \ by

Xylanh C (
(Cip phai 2) | Ca)

[

Xylanh D ‘ S
(Ciip phdi 3) d

Xylanh E
(Liy phai 1)

Xylanh F A
(Liy phdi 2) fo “J b

Xylanh G \
{Liy phdi3) ) -

hy M

Xylanh H
(Ngin phdi |

Xylanh L
(Ngdn phoi 2

Bong cor |
{taro)

Pong cor 2
(vit me)

Ping cor 3
(Bin Xoay)

Nam chim
phéu ming

Hinh 4-4 Biéu do trang thdi
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Nguyén ly lam vi¢c

Nhip 1: An ntit Sokhoi dong may, dong co ban xoay va nam cham phéu rung hoat
dong.

Nhip 2: CB1 ¢6 tinh hi¢u lam cho dong ban xoay dung hoat dong, Xylanh A di
vao kep chat, Xylanh D kep phdi, xylanh F di xudng, xy lanh H va xy lanh L hoat
dong. Bong co taro va dong co vit me hoat dong

Nhip 3: Xylanh D, F tac dong vao cong tic hanh trinh do, fo 1am Xylanh B, G
hoat d6ng. Xylanh H, L hoat dong cudi hanh trinh tir dong quay vé

Nhip 4: Xylanh B, G tac dong vao cong tac hanh trinh by, g 1am Xylanh C hoat
dong va xylanh F i vé

Nhip 5: Xylanh C hoat dong cham vao cong tic hanh trinh ¢; 1am xylanh D va C
10i vé. Xylanh F Iui vé cham véao cong tic hanh trinh Folam Xylanh E lui vé
Nhip 6: Xylanh C i vé cham vao cong tic hanh trinh co lam Xylanh B i vé.
Xylanh E lui vé cham e 1am Xylanh E hoat dong vé vi tri ban dau va Xylanh G
lui vé

4.2.2 Buoc thuc hién

Budc 1 2 3 4 5 | 6 | 7 8

Bdng 4-2 Buoc thuc hién

RDC3.
SBC1. B+.
Tinhiéu| NCP. | SBC2. | G+ C+. C- E- A- | RBCH1.
ra SDC3 | A+.D+ H+ E. D-. B-. SBC1. | RBC2.
o ' E- G- SPC2 | SPC3
F+.H-. |-
L+
Tin hiéu
vao KSO CB1 d1f1h0|1 b1g1 C161 coeo CBz CBB
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4.2.3 So dé logic

&
= L
iy
[=]
=
=
(1= =
g L
’
=
S
[ tn =
pﬂ
&
e
L0
£
o
-
&

Hinh 4-5 So do logic

g

Wi o
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4.2.4 So' do mach di¢n

o av

" 8, X
~ O
L3
¥ " iw K
—u——u——ﬁ-—#——{)—
"
% iR M
bt — —»—3—0—
[
% 4 iE A
3
[ FRr Ko
S SN 5 S
L
| pee 3%
b
. O
—i——t 0
b
? wr
2 +—O-
y4
Y »
3
!
L
L]
& O
¥ y-: L)
M b S o
) "t
K.h.--.
=y
L3 - R tlats
'u-m-n
% T e
G s
=
& B
Neotse

SR TR IR IR ST R RS

-
I S 0.0
%
1 — 0.1 Q0.1
o
—l—{ 102 Q0.2
o,
—L— 10,3 Qo3
L
—1l— 104 004
3 105 Qos
—~— 106 Q06
1107 Qo7
— 08 Q08
- 109 Qo
. 10.10 Q09
.
~ 10.11 0058
“
1012
B 1013
11014
.
1015
—i01e
-
=1 1017
L 10.18
n 10.19
=8 10.11
1Y
- 10.11
10.18
COM COM

Hinh 4-6 Mach dién diéu khién
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CHUONG 5: MO PHONG 3D MAY

5.1 Gi6i thiéu phin mém mo phéng solidworks

5.1.1 Gidi thi¢u

SolidWorks 1a mot phan mém thiét ké co khi 3D chuyén nghiép, dugc phat trién
boi cong ty Dassault Systémes (Phap) [13]. SolidWorks 13 mét trong nhitng phan mém
CAD (Computer-Aided Design — thiét ké c6 su hd trg ciia mdy tinh) phd bién trén thé
gi61 hién nay, dac bi¢t dugc sir dung rong rai trong cac linh vuc thiét ké co khi, ché tao
may, tu dong hoa, va phat trién san phim cong nghiép.

Phan mém SolidWorks cho phép ngudi dung thiét ké cac mé hinh 3 chiéu (3D)
mot cach tryc quan, dé hiéu va nhanh chong. Ngoai kha ning thiét ké chi tiét,
SolidWorks con hd tro tao ban vé k thuat 2D, 1ap réap cac cum chi tiét, md phong chuyén

dong, phan tich lyc — Gng suat, va t6i wu hoa san pham ngay trong qua trinh thiét ké.

5.1.2 Tinh ning ciia phan mén

+ Thiét ké chi tiét 3D (Part): cho phép tao md hinh tir cac ban vé phac thao 2D,
st dung cac 1énh nhu Extrude, Revolve, Loft, Sweep...

+Lap rap (Assembly): cho phép két ndi nhiéu chi tiét thanh mot cum san pham
hoan chinh, kiém tra tinh khép va chuyén dong ciia co cau.

+Xuét ban v& 2D (Drawing): tu dong tao ban v& k¥ thuat tir mo hinh 3D, kém
theo kich thuéc, chu thich va mit cét.

+Phén tich m6 phong (Simulation): tich hgp cong cu mé phdéng tinh todn rng

suat, dao dong, truyén nhiét... gitip danh gia do bén san pham.
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5.2 M6 phoéng 3D

Hinh 5-1 Phéu

Hinh 5-2 Bé phéu
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Hinh 5-3 Co ciu déu hudng phoi

Hinh 5-4 Nam cham va 1061 tur
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Hinh 5-5 Thép ld

PLEIAPEAE - ©-v- O -2

Hinh 5-6 Cum cap rung
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Hinh 5-7 Phéu rung

Hinh 5-8 Bo truyén truc vit banh vit
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Hinh 5-9 Ban xoay va dé ga

Hinh 5-10 Ban do
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Hinh 5-11 Cum ban xoay

Hinh 5-12 Co cdu giit déng co taro
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Hinh 5-13 Dong co

Hinh 5-14 Than
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Hinh 5-15 Vit me dai éc

Hinh 5-16 Thanh va con trwot dan huéng
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Hinh 5-17 Cum ndng ha miii taro

Hinh 5-17 Co cdu kep chat
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Hinh 5-18 Xy lanh cdp va ldy phéi
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Hinh 5-19 Cum cdp va ldy phdi

Hinh 5-20 Hinh chiéu bang tong thé

Hinh 5-21 Tong thé mady
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Két luan

Trong qua trinh thyc hién dé tai “Thiét ké may taro ren ndp vién loc dau 6 6,
nhom d3 tién hanh khao sat, phan tich quy trinh san xudt thyc té va dua ra giai phap thlet
ké phu hop vé6i yéu cau tng dung trong cong nghi¢p. Du gap mot s6 han ché vé thoi
gian, kinh nghiém va diéu kién mo phong, nhung d6 an da hoan thanh cac muc tiéu cot
15i, dam béo tinh kha thi khi trién khai ché tao va van hanh trong méi trudng thuc té.

Qua qua trinh thyc tap ¢ cong ty TNHH Vafi, nhom dé quan sat va thiy qua trinh
taro ren nap vién hiér} duoc ﬂ:ll_l’C hjén thu cong, trén co s& do han ché d6 nhom em dé
xuat phuong an cai tién hé thong cap phoéi tu dong nhu sau:

- Noi dung cai tién:

+ Thiét ké hé thong phéu rung dua phoi vao vi tri taro

+ Tich hop co cau dinh hudng phéi, va xylanh ngan phoi

+ Két ndi he thong cap phoi véi PLC diéu khién trung tim
- Két qua dat duoc:

+ Thiét ké hoan chinh h¢ tl}éng co khi, dan dong va diéu khién cho may taro tu
dong, phu hgp vdi yéu cau san xuat chi tiét nap loc dau 6 to.

+ Mo phong 3D toan may trén phan mén solidworks
- Pé tai ndy van con nhitng han ché nhu:

+ Tinh linh hoat con han ché: may hién méi chi t6i uu cho mot loai san phém
(ndp vién loc dau), chua dé dang thay doi thong sd hodc ga kep dé gia cong céc chi tiét
¢o kich thudc hoac vat liéu khac.

Phuong hudng phat trién may trong tuong lai

+ May c6 thé gia cong duoc nhiéu hinh dang kich thudc chi tiét hon

+Tich hop cam bién kiém tra 16i sau taro, do d6 khong phat hién duoc cac 16i nhu
1€ch tdm, ren héng hay ren chua du do sau.
Chung em xin chan thanh cam on Thay TS. Tran Minh Sang. Nguoi thdy da tan tinh
huéng din va gdp ¥ xuyén sudt qua trinh thuc hién dd an. Chung em ciing chan thanh
cam on Céng ty TNHH Vafi va KS. V6 Vin Thanh can bo K§ thuat cong ty da hd tro
trong subt thoi gian thyc hién do 4n. Cubi cung chiing em xin cam on cac Thay co trong
khoa Co khi, Truong Pai hoc Bach Khoa-bai hoc Da nﬁng da tan tinh hudéng dan, chi
bao nhitng kién thirc can thiét trong sudt thoi gian hoc tap tai trudng.
Kinh chuc céc thay c6 sirc khoé va thanh cong trong qua trinh cong tac, giang day va
nghién ctru.

Chin gem xin cam on.
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