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TOM TAT PE TAI TOT NGHIEP

Tén d¢ tai: Thiét ké va mo phong may mai tron trong.
Sinh vién thyc hién  : Nguyén Hitu Chuc MSSV: 101200149
: Nguyén Quéc Son MSSV: 101200190

Dé tai “Thiét ké va m6 phong may mai tron trong” nham giai quyét bai toan thuc
tién tai Cong ty TNHH Daiwa Vi¢t Nam, noi cong doan mai bé mat trong cac chi tiét
spacer van dang duoc thuc hién thi cong, gay ton thoi gian, khé kiém soat chat luong
va tiém an nguy co mat an toan lao dong.

Thong qua viéc nghién ciru co s& 1y thuyét vé qué trinh mai va hé thong truyén
dong — diéu khién khi nén, nhom dé tai da thiét ké mot may mai tron trong c6 kha ning
tir dong hoa cao, dap tmg cac yéu cau vé dd nham bé mit va ning suit. May bao gdm
cac cum co cau chinh nhu: hé thong kep va xoay phoi, co cau dua miii mai, hé thong
truyén dong mai, tich hop diéu khién bang PLC va m6 phong 3D trén phin mém
SolidWorks.

Két qua dat dugc la mot hé théng c6 kha nang hoat dong on dinh, nang cao chét
lugng san pham, gidm su phu thudc vao tay nghé cong nhan, dong thoi hudng tdi chuan
hoa va hién dai hoa quy trinh san xuat co khi chinh xac trong méi truong cong nghiép.
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Ho tén sinh vién: Nguyén Hitu Chuc M3 s sinh vién: 101200149
Ho tén sinh vién : Nguyén Qudc Son M3 s sinh vién: 101200190
Lop: 20C1C Khoa: Co Khi Nganh: Cong Nghé Ché Tao May

1. Tén dé tai do dn: Thiét ké va md phéng may mai tron trong .

2. Dé tai thude dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién
3. Cdc s6 liéu va dir lidu ban dau:
4

. NGi dung cdc phan thuyét minh va tinh todn:

Gidi thiéu tong quan va co so 1y thuyét.

- Thiét ké dong hoc may.

- Tinh todn dong luc hoc va thiét ké cac két cau may.
- Thiét ké hé thong diéu khién may

- An toan, van hanh va bao dudng may.

5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thwée bdan vé ):
- Bén vé lya chon phuong an: 1 A0

- Ban vé& so d6 dong may: 1 A0

- Banvé&lip:3 A0

- Ban v& hop giam toc : 1 A0

Ban vé mach dién : 1 A0

Ho tén nguwoi hwéng dan: TS. VS Tran Anh.

Ngay giao nhiém vu do an:.../.../2025
Ngay hoan thanh dé an:.../.../2025
Trwémg Bo mon Pa Naing, ngay thdng nam 2025

o N A

Ngudi huéng din



LOI MO PAU

Trong nhitng nim gan day, chung ta d ching kién sy phat trién manh mé cua céc
nganh cong nghiép mdi ndi chung dua trén co s ciia moi nganh néi riéng, trong d6 co
khi déng vai tro rat quan trong. Cong nghé ché tao may 1a mot nganh da ra doi tir 1au
v6i nhiém vu thiét ké va ché tao may moc phuc vu cho cac nganh cong nghiép khac, do
vay nganh doi hoi k¥ su, can bo phai tich lily day du von kién thirc co ban nhit, dong
thoi khong ngimg trau doi va ning cao von kién thire d6, quan trong nhit 13 phai biét
van dung nhitng kién thtrc d6 dé giai quyét nhitng van dé cu thé trong qua trinh san xuét.

Puoc su phan cong cua Khoa Co khi, ching em da tham gia thuc tap Cong ty
TNHH Daiwa Viét Nam. Qua mot thoi gian thue tdp va tim hiéu chiing em van dé cua
cong ty va cung cac anh giai quyét van dé :“Thiét ké va mé phong may mai tron trong”
nham phyc vu ting ning suat cho cong ty Daiwa Viét Nam.

Tuy nhién, do thdi gian c6 han, dong thoi von kién thirc con nhiéu han ché nén
viéc tinh toan thiét ké may khong tranh khoi nhimng thiéu sét. Em kinh mong dugc cac
thay dong gop v kién va sira chira dé em ngay mot hoan thién hon trong qué trinh thiét
ké sau nay. Em xin chan thanh cam on thdy V& Tran Anh gi4o vién hudng dan, anh chi
dang lam viéc tai cac xuong - Cong ty TNHH Daiwa Viét Nam va cing cac thiy co

trong khoa da gitip d& em hoan thanh d6 an nay.

Pa Ning, ngay 17 thang 1 nim 2025
SINH VIEN THU'C HIEN

Nguyén Hitu Chiic
Nguyén Quéc Son



CAM DOAN

Chung em xin cam doan ring bao cdo “Thiét ké va mé phéng may mai tron
trong” la két qua lam viéc nghiém tic ciia nhém, dugc thuc hién dudi su hudng dan
cia TS. V5 Tran Anh, cac anh chi bd phan ki thuat san xuét cong ty Daiwa Viét Nam
va cac thay trong khoa co khi. Toan bd ndi dung, s6 liéu, hinh anh trong bao c4o 1a trung
thue va chwa timg duoc sir dung trong bat ky dé tai nao khac.

Néu c6 st dung dir li¢u dau vao, hinh anh hodc néi dung tham khao tir tai li€u,
nhom déu di va s& trich dan rd rang trong phan Tai liéu tham khio dung quy dinh.
Nhém hoan toan chiu trach nhiém trude nha trudng néu ¢ vi pham vé ban quyén hoic

dao van.
Da Ning, ngdy 4 thang 6 nam 2025
Nhom sinh vién thuc hién

Nguyén Hiru Chiic
Nguyén Quéc Son
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CHUONG 1: GIOI THIEU VE CONG TY VA VAN PE SAN PHAM

1.1 Giéi thiéu cong ty Daiwa Viét Nam:

Hinh 1. 1 Cong ty TNHH Daiwa Viét Nam
- Céng ty TNHH Daiwa Viét Nam thudc Tap doan Globeride — Nha san xuét

dung cu cau c4 thé thao hang dau thé gidi ctia Nhat Ban. Ludn néu cao phuong

cham san xuét kinh doanh di lién véi coi trong thién nhién, mong mudn dem
dén cho con ngudi cudc séng van minh, gidu wéc mo thong qua nhimg san
pham thé thao, giai tri.

- bia chi: L6 M, DBuong s6 5, KCN Hoa Khanh, Phuong Hoa Khach Bic, Quan
Lién Chiéu, Pa Nang.

- Tong Giam Cong ty TNHH Daiwa Viét Nam: Ong Tkeda Naoatsu. Nam 2005,
Cong ty bat dau dat chan dén Pa Nang, nhan gidy phép dau tw. Nam 2006 xay
dyng nha may dau tién, nam 2008 x4y dyng tiép nha may tha hai. Nam 2020
khoi cong xay dung nha may san xuat dung cu thé thao — nha méy thir ba tai
KCN Hoa Khanh.



San pham ciia cong ty

Hinh 1. 3 San phdm can céu

1.2 Thye trang san phim :

K/
o

Gidi thigu vé sin phim :

Muc dich : Géan linh kién

Puong kinh :c6 thé mai bang gidy nham: @18mm - @30mm

Chiéu dai Spacer: Spacer L=10mm — 120mm

Vit liéu : Nhya epoxy gia ¢b soi cacbon

Muc dich mai : Lam nham bé mit bén trong can, tang d6 bam dinh



- ij‘ . -» - A
Hinh 1. 4 Chi tiét gia cong spacer
% Ton thoi gian sdn xudt:
e Tbn nhéan cong:
e Nhiéu cong doan, tdn thoi gian:

- Pbi v6i spacer mai 1 1an: 0.2 phit/1pc

- Déi v6i spacer mai 2 1an: 0.4phuat/1pc

Hinh 1. 5 Chi tiét mai bang tay
Luyc tay thao tic mai khong giéng nhau: Bén trong spacer chua dugc lam nham

hét bé mat



< Mit an toan trong lao djng

Miii mai nam
bén ngoai
khong c6 dung
cu bao vé

Mang bao tay
lam viéc

Hinh 1.2 Thao tdc thuc hién mat an toan lao dong
Thao tac mai tryc tiép tay d& bi cudn vao hoic chi tiét co thé bi ving ra trong lac
lam d& dan dén tai nan lao dong
% Qui trinh mai tron trong (spacer):
Dbi vai loai spacer mai 2 1an

GOm 6 budc:

Can cai thién 3 bucc ¢ cong doan cap phoi & mai

- : - 3 Zoav A Lam sach
Thay giay Gan mi Liy phoi M lan 1 f\c?gy ;dau bén t \,
nham mai R e mai lan 2 i
1=ls 1=6s t=7s spacer
Céng doan Cong doan Céng dc_’ﬂﬂ Céng doan
bdt budc bit budc cai thign bdt budc

Hinh 1. 6 Qui trinh mai tron trong spacer
1.3 Tinh cip thiét cia dé tai:
Hién nay, tai cong ty, cong doan mai bé mat bén trong cac chi tiét tru tron dung

dé bu duong kinh cho céc linh kién (tay cam, chét ren, gudng mady...) gin 1én can cau



van dang duoc thuc hién hoan toan thu cong. Phuong phap nay sir dung miii mai gan
dong co cam tay, doi hoi cong nhan phai thao tac tha cong véi do chinh xac phu thudce
16n vao tay nghé va kinh nghiém c4 nhan. Piéu nay khong nhiing gy khé khin trong
viéc kiém soat chat lwgng san pham ma con tiém an nguy co mét an toan lao dong, dong
thoi lam giam ning sudt va tén nhiéu thoi gian gia cong.

Trong boi canh yéu cdu ngdy cang cao vé do chinh xac, tinh lip lai va ning sut
trong san xut, viéc nghién ctru va ché tao may mai tw dong chuyén dung dé mai bé
mit bén trong chi tiét tru tron 13 hét sirc can thiét. Hé thong may mai tu dong s& gitp
chuan héa quy trinh gia cong, dam bao do chinh xac dong déu giita cac san pham, ting
ning suit lao dong, giam su phu thudc vao tay nghé cong nhén, tir 46 nang cao hiéu qua
san Xuat va tang tinh canh tranh ctia doanh nghiép.

Do d6, dé tai “Ché tao may mai tu dong mai bé mit bén trong chi tiét tru tron” 1a
mot hudng di thiét thuc va mang tinh mg dung cao, dap mg nhu cau thyc té tai doanh
nghiép va phit hop voi xu hudng tu dong hoa trong nganh co khi ché tao hién nay.

1.4 Muc dich va pham vi dé tai:
1.4.1 Muc dich ciia dé tai:

e Dénh gia hiéu qua san xuét:

- Toc d6 mai spacer trung binh (s san pham/gio).

- Ty 18 san pham dat yéu cau sau khi mai.

- Kha nang hoat dong lién tuc trong thoi gian dai.

e Kiém nghiém d6 chinh x4c gia cong:

- Sai s6 vé kich thudc (dudng kinh, chiéu dai, d6 tron).

- Do léch tam, ddng truc gitta cac chi tiét.

e Phan tich mtrc d§ phuc tap trong van hanh va bdo tri:

- S6 luong budc thao tac can thiét & van hanh may.

- DG than thién véi1 ngudi s dung.

- Thot gian va mice do phtic tap trong viéc bao tri, stra chita may mai.

Tir d6, dé tai dua ra dé xuét cai tién may moc hodc quy trinh 1am viéc nham nang
cao ning sudt va chat lugng san pham.

1.4.2 Pham vi nghién ciru:

e V& mit ndi dung:

- Tap trung vao danh gid hi¢u qua, do chinh xac gia cong, va muc dd phirc tap

van hanh ciia may mai spacer.

o Khong mo rong sang cac khau san xuat khac.

e V& khong gian va dja diém:
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Ap dung tai xudng san xuit can cau cong ty TNHH Daiwa Viét Nam

C6 thé md rong dbi chiéu giira 2-3 dong may mai néu xudng cé nhiéu loai.
Vé thoi gian thyc hién:

Thuyce hién khao sat, do dac va phan tich dit liu trong khoang tho1 gian tir thang
12 nim 2024 dén thang 4 nam 2025.

Phwong phap nghién ciru:

Phuong phap thu thap sé liéu thuc té:

Quan sat truc tiép quy trinh mai spacer.

Ghi nhén thoi gian thao tac, s6 luong san pham dau ra va 15i san pham.
Phuong phap do luong ky thuat:

Str dung panme, thudc cap dién ti, déng ho so, thiét bi do d6 nhén... dé kiém
tra kich thudc va chét luong san pham.

Kiém tra ngau nhién cac mau trong ting 16 san xuat.

Phong van, khao sat nguoi van hanh:

Phong van k¥ thuét vién va cong nhan vé thao tac van hanh, khé khan, thoi gian
hoc may, tan suat 16i.

So sanh d6i chiéu:

So sanh gifta cac may khac nhau (néu c9), giita thao tic may va phuong phap
thu cong.

So sanh chi phi bao tri, hao mon vat tu, tiéu hao nang lugng.



CHUONG 2: CO SO LI THUYET VE MAY MAI

2.1. Giéi thiéu chung:

Khai niém: Gia cong mai 12 mot phuong phap gia cong tinh nham tao ra bé mat
c6 do chinh xac cao va do nhin bé mat tot. Phuong phap nay sir dung ¢a mai 1am dung

cu cat 1a mot khoi ¢ chira hang triéu hat mai si€u nhé c¢6 do ctirng cao (nhu Corindon,

Borazon,), c6 tac dung nhu cac ludi dao si€u nhé cat got bé mat chi tiét.

Gia cong mai dugc ap dung phd bién dé:

thao, dién tir, 6 t0...

bac diém cua qua trinh mai:

May mai c6 hai loai chinh: M4y mai tron va may mai phang. Ngoai ra, con cd cac
loai may khac nhau: may mai vd tdm, may mai ranh, may mai cat, mdy mai rang...

Thuong trén méy mai cé u chi tiét hodc ban dé kep chi ti€t va y dad mai, trén do co6 truc

Téc d6 cat 1on, nhung lwong chay dao nho.

Co kha nang dat do nhan bé mit rat tot.

chinh v&i d4 mai. Ca hai u déu dat trén bé may.

Nhiét phat sinh 16n, can hé thong lam mat lién tuc.

Lam min, danh bong cac chi tiét co khi c6 do chinh xéc cao.
Gia cong cac vat licu cung nhu thép to61, hgp kim cung.

Tao d6 dong déu cho céc chi tiét nho nhu spacer trong cong nghiép dung cu thé

Luc ct 16m, lugng du nhoé nhung tao d chinh xac rét cao.

Doi hoi d4 mai phai duoc chinh sira dinh ky dé duy tri kha ning cit.

Cac loai khac

May mai cong nghi¢p
I
M4y mai phang May mai tron
May mai bang || | May mai tron
bién da ngoai

— May mai vo tam

May mai mat dau

Mady mai tron
trong

Mady mai ranh

Mady mai rang

Hinh 2. 1 Cac logi may mai




May mai tron c6 hai loai: may mai tron ngoai va may mai tron trong. So do biéu

dién cong nghé mai tron duoc biéu dién trén hinh 2.2.

ba mai_
TN ‘»/‘l T~/
i ay \l'»
|| / 2 D
| | : -*9/)
|| V/ :/ - &/
Chi tiét
May mai tron ngoai May mai tron trong

Hinh 2. 2 Cong nghé mai tron

Céc dang chuyén dong trong may mai tron gom cé:

- Chuyén dong chinh 1a chuyén dong quay cia d4 mai.

- Chuyén dong an dao 1a di chuyén tinh tién ctia u d4 dn dao theo huong doc
truc (dn dao doc truc) hodc theo hudng ngang truc (an dao ngang), hodc
chuyén dong quay cua chi tiét (in dao vong).

- Chuyén dong phu Ia di chuyén nhanh ciia u da hoic chi tiét.

2.2 Yéu ciu truyén dong dién ciia may mai :
2.2.1. Truyé;n dong chinh:

Thong thuong truyén dong chinh may mai khong yéu cau diéu chinh tdc do nén
strdung dong co khong ddng bo rotor 1ong soc. & may mai ¢& ning, dé duy tri tbe do cit
khong ddi khi mon da hay kich thudc chi tiét gia cong thay doi, thudng str dung truyén
doéng dong co co6 pham vi diéu chinh tbc do 1a D=2 + 4/1 voi cong suit khong doi.

O may mai trung binh va nho v = 50 <+ 80 m/s nén d4 mai c6 dudng kinh 16n thi
tdc 6 quay cua da khoang 1000 vong/phit. & nhitng may c6 dudng kinh nho, téc d6 da
rat cao. Pong co truyén dong 14 cac dong co dic biét co toc do 24000 + 48000 vong/phit
hoic ¢6 thé 1én tdi 150000 <+ 200000 vong/phit, ¢4 mai gin trén truc dong co. Ngudn
ctia dong co 1a cac bo bién tan, c6 thé 1a cac may phat tin sb cao bién tin quay hoic 1a
cac bo bién tan tinh - bién tan thyristor.

Momen can tinh trén truc dong co thuong la 15 + 20% mdmen dinh mirc. Mémen
qué tinh ciia d4 va co cau truyén luc lai 1én 500 + 600% momen quan tinh ciia dong co,
do d6 can ham cudng birc dong co quay da va khong yéu cau dao chiéu quay dong co

quay da.



2.2.2 Truyén dng in dao:

O maéy ¢ nho, truyén dong quay chi tiét dung dong co khong dong bo nhiéu cap
tdc d6 (diéu chinh sé ddi cuc p) véi D = (2 + 4)/1. O cic may 16n thi dung hé thong bd
bién ddi dong co dién mot chiéu (BBD - DPM), hé KDT - DM ¢6 D = 10/1 véi phuong
phap diéu chinh tdc d6 bang diéu chinh dién ap phan tng.

Truyén dong an dao doc cua ban may tron ¢d 16n thuc hién theo hé BBD - DM véi
dai diéu chinh toc do D = (20 + 25)/1 con truyén dong an dao ngang sir dung thuy luc.
2.2.3. Truyén dgng phu:

Str dung dong co khong dong bo rotor 16ng soc.
2.3 Dic tinh co cia may mai:
Pic tinh cua co cau san xuat duoc khai quat bang phuong trinh:

w
M, = My + (Mg, — My)( )q
Wam

Trong do:
M, - Momen tmg v6i toc dd w =0
M- Mbmen tmg voi toe do dinh mirc w gy,
M, - Momen tmg véi toc d6 6
q - s6 mil phu thudc vao loai co cdu san xuat. Véi may mai ndi riéng va may cat
got 1 kim loai noi chung, q thudng nhan hai gia tri g=1 (ing véi truyén dong chinh M,
=£ va P = const) va q=0 (ing v&i truyén dong dn dao M = Mj,,,= const).

Trong thuc té, ddc tinh co cla co cAu san xuat khong gilr duoc ¢ dinh theo mot
quy ludt trong toan bo pham vi diéu chinh tbc d6 ma thay d6i theo diéu kién cong nghé
hodc diéu kién tu nhién.

Tir d6, ta thiy noi chung momen tai 1a khéng doi. Tuy nhién, trong ving téc do
théip, lugng an dao nho, luc cit bi han ché boi chiéu siu cét t6i han. Trong vung nay,
téc d6 dn dao giam 1am cho luc an dao va momen ciing giam theo. Ving tc d6 cao thi
bi gi6i han boi cong suit ciia dong co truyén dong nén tai d6, momen ciing phai giam
dé khong 1am cong suit cia truyén dong qua 16n. Tom lai, ta c6 dic tinh co phu tai

truyén dong quay chi tiét nhu sau:



ad 4

- » »

0 Vo v, 0 v, v, Vag

Hinh 2. 3 Dé thi dic tinh phu tai cua may

Nhu vay, nhi€ém vu cua truyén dong dong co 1a phai lam dac tinh diéu chinh cua
n6 gidng dic tinh co clia may cat.

Ché d6 1am viéc: Khi gia cong mai, chi tiét quay lién tuc con d4 mai di chuyén
trén bé mat ving can gia cong. Do d6, ché do lam viéc cua truyén dong an dao 1a ché
do lam viéc dai han va khong yéu cau dao chiéu.

Ché d6 tai: Khi hé théng lam viéc, chi tiét duoc lép trén truc cua tang tréng va
quay voi van toc ti 18 voi tée d6 cua truc dong co. Do d6, dong co mang tai ngay tir dau.
Do ché d6 gia cong khac nhau, cac chi tiét khac nhau, nén khong qui d6i momen quan
tinh cta chi tiét vé truc dong co ma coi chi tiét nhu mot tai co san trén truc dong co.

Do 6n dinh tdc do: R rang, téc d6 quay cang 6n dinh thi chat luong gia cong cang
cao, bé mit mai cang nhan, bong. Yéu cau dbi véi truyén dong an dao may mai: Aw%
< (5+10)%

Tinh kinh té: Thiét bi cho hé truyén dong phai ré, nhung van du cung cap hiéu qua
cao nhét cho hé. D@)ng thoi, thiét bi phai dé kiém va hoat dong tin cay trong ché do dai
han.

Can ctr vao yéu cau dé ra, ta phai thiét ké hé théng dat duoc nhimng yéu ciu sau:

- Dai diéu chinh téc do

- Diéu chinh v6 cp tdc do, khong yéu cau dao chiéu.

- Diéu chinh giit moémen khong ddi va bam theo momen tai.

- Diéu chinh giit 6n dinh tdc do.

- Lam viéc dai han, tin cay.

- Gia thanh ha



CHUONG 3: CO SO Li THUYET VE HE THONG KHi NEN

3.1. Khai ni¢ém vé h¢ thong diéu khién khi nén :

Hé théng khi nén 1a mot hé théng tao ra nang lugng tir khi thién nhién va tich trix
ning luong d6 dé str dung khi can thiét cy thé nang luong duoc nén lai va dua vao dang
binh chira dé sau d6 bo sung cho nhitng hoat dong vé sau. Thiét bi luu trit thudng thiy
1a binh tich khi, may nén khi

Nguyén 1y hoat dong :Hé théng khi nén hoat dong dwra trén nguyén 1y chuyén dbi
nang lugng co hoc (tr dong co dién hodac dong co dot trong) thanh nang lugng khi nén.
Nang lugng khi sau dé dugc sir dung dé van hanh cac xi lanh, dong co khi nén hoac
thiét bi tu dong khac.

Pic diém cua hé théng khi nén

- C6 kha ning truyén ning ¢ khoang cach xa.

Thiét bi don gian, gon nhe, chi phi van hanh thap.

D@ diéu khién tu dong.
- An toan khi lam viéc trong moi truong ddc hai.
Ung dung cta hé thong khi nén

Trong cong nghiép: van hanh day chuyén ty dong, robot khi nén.

Trong 6 to: hé thong phanh khi nén.
Trong y té: thiét bi nha khoa, hé thong tho.
Trong xay dung: dung cac dung cu nhu bta khi, khoan khi.

Hé thdng diéu khién bang khi nén dugc moé ta qua so d6 hinh 3.1, gdm cic cum
va phan tir chinh, c¢6 chirc ning sau:

- Co chu tao nang lugng: may nén khi, bd loc,...

- Tin hiéu dau vao: cac loai nat 4n, ...

- Xir Iy tin hiéu: van ap xuat, van diéu khién tir xa,..

- Phén tir diéu khién: van dao chiéu,...

- Co ciu chap hanh: xilanh.
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Hinh 3. 1 Hé thong diéu khién bang khi nén
4 S0 dd ciu trac hé théng diéu khién bang khi nén duoc thé hién ¢ hinh 3.2:
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Hinh 3. 2 So d6 cdu triic hé thong diéu khién bang khi nén
3.2 Phan tir cung cp khi nén:
May nén khi:
Ap suat khi duoc tao ra tir may nén khi, & d6 ning luong co hoc cia dong co dién
hoic ciia dong co ddt trong duge chuyén do6i thanh nang lugng khi nén va nhiét ning
Nguyén tic hoat dong



Nguyén li thay d6i thé tich: khong khi dugc dan vao budng chira, & d6 thé tich cua
budng chira s& nho lai. Nhu vay theo dinh luat Boyle Mariotte ap suit trong budng chira
sé tang 1én. May nén khi hoat dong theo nguyén li ndy, vi du nhu may nén khikiéu
pittong, banh rang, canh gat.

Nguyén li dong nang: khong khi dugce dan vao budng chira, & d6 ap suét khi nén
duogc tao ra bang dong ning ciia banh dan. Nguyén tic hoat dong nay tao ra luu luong
va cong sudt rat 1on. May nén khi hoat dong theo nguyén li nay, vi du nhu may nén kiéu
li tam.

Phan loai:

Theo &p suat :

- May nén khi ap suat thip p< 15 bar
- May nén khi ap suit cao p =15 bar
- May nén khi ap suat rat cao p > 300 bar
Theo nguyén 1i hoat dong:
May nén khi theo nguyén li thay d6i thé tich : may nén khi kiéu pittong, may nén

khi ki€u canh gat, may nén khi ki€u root, méay nén khi ki€u truc vit

0
|
May nén khi kiéu May nén khi kiéu May nén khi kidu root
pittong cdanh gat

Hinh 3. 3 Cac loai mady nén khi

3.3. Cac phan tir trong hé thong diéu khién:
3.3.1 Van dio chiéu:

Van déo chiéu c6 nhiém vu diéu khién dong nang lugng bang cach dong, mé hay
chuyén doi vi tri, dé thay doi huéng cua dong ning luong

Nguyén li hoat dong ctia van dao chiéu: Khi chua c6 tin higu tic dung vao ciia
(12), thi ctra (1) bi chan va cira (2) ndi véi cira (3). Khi c6 tin hiéu tic dong vao cia
(12), vi du tic dong bang khi nén, nong van s& duchj chuyén vé phia bén phai, cira (1)
nbi voi cira (2) va caa (3) bi chian. Trudng hop tin hiéu tic dong vao cua (12) mat di,

dudi tdc dong cua 10 xo, nong van s€ trd vé vi tri ban dau.
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Hinh 3. 4 Nguyén Ii hoat déng van ddo chiéu

3.3.2 Van chin:

e ——

(3) Xa khi

Théan

van

Nong van

Lo xo

—— (Pittong diéu khién)

Van chan 1a loai van chi cho luu lugng khi nén di qua mot chiéu, chiéu nguoc lai

bi chan. Ap suat dong chay tac dong 1én bd phan chin ciia van va nhu vay van dugc

dong lai. Van chan gém cac loai sau: Van mot chiéu, van logic OR, van logic AND, van

xa khi nhanh

a) Van mot chiéu:

Van mét chiéu c6 tac dung chi cho luu luong khi nén di qua mot chiéu, chiéu nguoc lai

bi chan. Nguyén li hoat dong va ki hi€u van mot chiéu: dong khi nén di tir A qua B,

chiéu tr B qua A dong khi nén bi chan.

Vong dém kin

Cén cia van

Hinh 3. 5 Van mét chiéu

Ki hiéu
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b) Van logic OR:

Nguyén li hoat dong va ki hi€u van logic OR: khi c6 dong khi nén qua ctra P;, s€
day pittdng tru cia van sang vi tri bén phai, chan cira P,, nhu vy ctra P; ndi 1 véi cira
A. Hoic 1a khi c6 dong khi nén qua cira Pa, s& day pittdng tru ctia van sang vi 2 tri bén
trai, chin cta P,, nhu vay cua P, ndi véi ctra A. Nhu vay van logic OR c¢6 chirc 2 nang
13 nhan tin hiéu diéu khién ¢ nhing vi tri khic nhau trong hé théng diéu khién.

A
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Hinh 3. 6 Van logic OR

c) Van logic AND:

Nguyén li hoat dong va ki hiéu van logic AND: khi c6 dong khi nén qua ctra P;,
s& day pittong tru ctia van sang vi tri bén phai, nhu vay cira P, bi chin. Hodc 1a 1 khi ¢6
dong khi nén qua cira P,, s& ddy pittdng tru clia van sang vi tri bén trai, cira P, bi chan.
Néu dong khi nén ddng thoi di qua ctra P; va P,, ctra A s& nhan dugc tin hiéu, tirc 1a khi
nén sé& di qua ctra A. Nhu vay van logic AND c6 chtic ning 1a nhan tin hiéu diéu khién
cung mot lac & nhitng vi tri khac nhau trong hé thong diéu khién.

Ki hiéu

Hinh 3. 7 Van logic AND
d) Van x4 khi nhanh:
Khi dong khi nén di qua cira P, s& day pittong tru sang phai, chan ctia R, nhu vay
ctra P ndi véi cira A. Truong hop nguoc lai, khi dong khi nén di tir A, s& day pittong

tru sang trai, chan cua P va nhu vay ctra A noi véi cua R.



Van xa khi nhanh thudng lap gan & vi tri co cau chap hanh, vi dy pitténg co

nhiém vu xa khi nhanh ra ngoai
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Hinh 3. 8 Van xa khi nhanh
3.3.3 Van tiét luu:

Van tiét luu c6 nhiém vu diéu chinh luu luong dong chay, tirc 13 diéu chinh van
tdc hodc thoi gian chay cia co cdu chap hanh. Phan tinh toan duoc trinh bay trong
chuong 1. Ngoai ra van tiét luu cling ¢6 nhiém vu diéu chinh thoi gian chuyén dbi vi tri
ctia van dao chiéu

Nguyén li lam viéc ctia van tiét luu 14 Iuu luong dong chay qua van phy thudc vao
su thay ddi tiét dién. Phan tiép theo gidi thi€u mot s6 loai van tiét luu.

a) Van tiét luu co tiét dién thay doi:

Luu luong dong chay qua khe hé ctia van ¢6 tiét dién khong thay doi, dugc ki

hiéu nhu trén hinh 3.9.

o
P

Hinh 3. 9 Ki hiéu van tiét lwu ¢ tiét dién khéng thay déi
Van tiét luu co tiét dién thay doi diéu chinh duoc luu lugng dong qua van. Hinh
3.10 Ia nguyén 1i hoat dong va ki hi€u ciia van tiét luu c6 tiét dién thay doi, tiét luu duoc
ca 2 chiéu, dong khi nén di tir A qua B va nguoc lai. Tiét dién A thay d6i bang vit diéu
chinh.
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1~ Tiét dién khe hd A,

Ki hiéu
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Hinh 3. 10 Van tiét leu c6 tiét dién thay doi
b) Van tiét luu mot chiéu diéu chinh bang tay:

Nguyén li hoat dong va ki hiéu cta van tiét lvu mot chiéu diéu chinh bang tay
(hinh 3.11): tiét dién chay A thay ddi bang diéu chinh vit diéu chinh bang tay. Khi dong
khinén tir A qua B, 10 xo day mang chin xudng va dong khi nén chi di qua tiét dién A.
Khi dong khi nén di tir B sang A, 4p suat khi nén thang luc 10 xo, diy mang chin 1én va

nhu vdy dong khi nén sé& di qua khoang ho giita mang chin va mit tra mang chan, luu
lwong khong dugc diéu chinh.

—

(I

1

B

- e

B |

Vit diéu chinh bdng tay

Khe hé c6 tidt dién A,

« Lo xo
P

‘A Mang chdn

B
PP

A

e

Hinh 3. 11 Van tiét lwu mot chiéu

¢) Van tiét lvu mot chiéu diéu chinh bang cir chan:

Kt hiéu

Van tdc cua xilanh trong qué trinh chuyén dong véi nhitng hanh trinh khac nhau
turong (mg van tdc khac nhau, thuong chon van tiét lvu mot chiéu diéu chinh bang cii

chan. Nguyén li hoat dong cua van tiét luu mot chiéu diéu chinh bé'mg clt chan cung



tuong ty nhu van tiét luu mot chidu diéu chinh bang tay. Khi diéu chinh vit diéu chinh
cii chan, tirc 1a diéu chinh dugc tiét dién chay A.

Ci chén
\ Vit diéu chinh ciz chdn
\;6: Kt hiéu
G

- A

| s A 1

Khe hd ¢6 : ¥7 l 4
tiot dien A {4 A_.— Mang chdn | &= X l I
BT L)

" Lo xo B

Hinh 3. 12 Van tiét lwu mot chiéu diéu khién bdng cu chan
3.3.4 Van dp suit:
a) Van an toan:
Van an toan c¢6 nhiém vu gitt 4p suat 16n nhat ma hé thong c6 thé tai. Khi 4o suat
16n hon ap suat cho phép cuia hé thong thi dong ap suét s& thing lyc 10 xo, va nhu vay
khi nén s€ theo cura R ra ngoai khong khi

|
Gidm chdn Ki higu
|
| ~k+4-— R(3) P(D) +__PRB)
1 { |
YR -
P!
Hinh 3. 13 Van an toan
b) Van tran:

Nguyén tic hoat dong cua van tran twong tu nhu van an toan. Nhung chi khac &
chd 1a khi ap suit & cira P dat duoc gia tri xac dinh, thi ctra P s¢€ ndi voi cira A, ndi vai
hé théng diéu khién. Ki hiéu nhu trén hinh 3.14



P(1) |_._-—A
‘ |

Hinh 3. 14 Van tran
¢) Van ap suat diéu chinh tir xa:
Nguyén 1i hoat dong va cdu tao cua van ap suat diéu chinh tir xa : khi ¢6 tin hiéu

ap suat X (co thé tir mot ngudn khi nén khéc) tac dong, thi cira P ndi véi cira A.

X Ki higu
4 4
2 I 0
A
ol 21\ M
MLzl
P|R
Q-\ -oR
A | P

Hinh 3. 15 Van dp sudt diéu chinh tir xa téc dong triee tiép 1én van ddo chiéu
Tin hiéu tac dong X co thé truc tiép 1én van déo chiéu (hinh 3.15) hay tin hiéu tac

dong gian tiép Z qua van tran (hinh 3.16).

Hinh 3. 16 Van dp sudt diéu chinh tir xa tic dong gidn tiép qua van tran



3.3.5 Xi lanh truyén djng:
Xilanh khi nén 1a co cau chap hanh chuyén dbi thé niang cua khi thanh co ning,
dung dé chuyén dong thang.

Phén loai theo cdu tao nguoi ta chia xi lanh don thanh:

Hinh 3. 17 Xi lanh don
a. Xilanh i vé nho ngoai lye b, Xilanh Iui vé nhe 16 xo

3.3.6 Ong diin, ong néi:

Pé ndi lién cac phan tir didu khién v6i cac co cau chap hanh, voi hé thong bién
d6i nang luong, ngudi ta dung cac dng dan, dng ndi hodc cac tim ndi.

Ong dan dung trong hé thdng diéu khién bang khi nén phd bién 1a dng din mém
(6ng nhya)

Ong dan can phai dam bao do bén co hoc va ton that ap suit trong 6ng nho nhét.
Dé giam ton that ap suit, cac ong din cang ngan cang tét, it bi uén cong dé tranh sy
bién dang cua tiét dién va sy d6i hudng chuyén dong cta khi.

Ong ndi c6 yéu cau trong ddi cao vé do bén va do kin. Tuy theo diéu kién str dung
6ng ndi co thé cb dinh (khong thao dugc) va thao duoc.

6;zg dén

Vong dem

Fich chibi Ranh vong dém

— éng lot
Mat dinh vi 6ng lét

Ong kep Mat cén ong lot

Vong dem ———

Mgt tua 6ng dan ——— Bdu noi

Hinh 3. 18 Ong ddn, Ong noi



l & Mo néi T Moéi néi nhiéu déu ra Méi néi nhidu déu ra

4 Méi néi thu nhé

Hinh 3. 19 Cdc logi 6ng néi co ban



CHUONG 4: PHAN TIiCH VA LUA CHON PHUONG AN THIET KE
MAY

4.1. Yéu cau d6i véi thiét ké may mai tron trong:
Tt cac sb lidu dé thiét ké nhu cac thong s6 vé kich thude phoi va vat li¢u cuia
phoi dong thoi yéu cau dit ra 1a may thiét ké dat duoc ning suit cao, d6 chinh xéc

cao, dap trng nhu cau san xuat thi em chon may mai tron trong dé thiét ké.

1- Miii mai
2- Chi tiet
Hinh 4. 1 Chuyén déng mai spcaer
Céc chuyén dong can thiét: Phoi duoc dua vio ta tao chuyén dong quay cho phoi
ddng thoi miii mai s& tién vao trong dé mai bén trong cta chi tiét, tiép do ta cho da mai
di chuyén tinh tién ctia ¢4 mai ctr 1am nhu thé cho dén khi kich thudc cua phéi dat yéu
cau.
4.2 Lua chon co ciu kep va tao chuyén dong xoay cho phoi:
Phwong dn 1: Dung mam cdp va dong co
Pong co dién 1a loai dong co duoc sir dung nhiéu trong cong nghiép ciing nhu gia

dung. Co rat nhiéu loai dong co dién nhu: dong co mot chiéu, dong co d@)ng b0, dong

co khong dong bd 3 pha,...
2 3
1 . "
\ 1- Pong co dién
2- Bo truyén dai
I 3- Mam cap
S

Hinh 4. 2 So' d6 kep bang mam cdp



Nguyén ly hoat dong: Khi doéng dién cho dong co hoat dong thi trén cac cudn
day cua stato va roto dong co sinh ra hi¢n tugng cam ung dién tr lam cho roto quay.
Truc dong co quay truyén chuyén dong quay sang bo truyén dai lam cho mam cip kep
phoi.

% Uu diém va nhugc diém:
e Uudiém:
- Két cau don gian, khong can céc thiét bi di kém phirc tap.
- D@ lip dat stra chita va thay thé, van hanh tin ciy.
e Nhuoc diém:
- Dé quay phdi dugc cong suit dong co lon hon dé quay mam cip khi stra chira
thay thé thi gia thanh cao.
Phwong dn 2: Dung con lin va dong co:

B

S, } 1- D?xlg oo;dien.
2- BO truyén dai
3- Truc lan

Hinh 4. 3 So' dé kep con lin
Nguyén 1y hoat dong: Khi déng dién cho dong co hoat dong thi trén cac cudn day
cua stato va roto dong co sinh ra hi¢n tugng cam ung di¢n tir lam cho roto quay. Truc
déng co quay truyén chuyén dong quay sang bo truyén dai lam cho con lin quay truyén
dong cho con lan.
Uu diém va nhuge diém:
o Uu diém:
- Két cau don gian, khong can cac thiét bi di kém phirc tap.
- D@ lap dit sira chita va thay thé.
- Gia thanh ré.
e Nhuoc diém:
- Kho khian trong viéc khoi dong dong khoi dong 16n (4 dén 7 1an dinh muc)
lam sut ap ludi dién va [am néng dong co.

- Momen khéi dong nhd.



Két lugn: Véi nhitng vu nhuoc diém va két cau nhu trén va voi yéu cau két cau
may nho gon, phil hop véi yéu cau cong nghé va diéu kién hién c6, gia thanh thap ta lya
chon phuong an dung con lan kep phoi va dong co dién tao chuyén dong quay.

4.3 Lura chon co cau dwa miii mai vao vi tri mai:

Phwong dn 1: Str dung vit me- dai oc:

\ \\ (“ gliily 1- Dong co dién 1

1 N 7 N 2- B¢ truyen banh rang
\ n a r - A
j 3- B0 truyen vit me dai oc
=Y~ N\ AVAVAVAVAVYA N — n = A
—|‘;va NANNNAN = 4- Pong co dién (mai )

f [ -

‘.‘. : ‘l L':‘_

/ N\
Jorrr 77

Hinh 4. 4 Phwong dn vit me-dai éc
Nguyén 1y hoat dong: Khi ta dong dién c6 tin hi¢u hoat dong lam cho dong co
quay truyén dong qua banh vit lam truc vit chuyén dong tinh tién. Khi dong co quay
theo chiéu thuan thi dai 6¢ mang dong co tinh tién mang theo d4 mai vao vi tri mai, khi
dong co quay theo chiéu nghich thi dai ¢ mang dong co 1ui vé mang theo da mai lui
khoi vi tri mai. Néu mudn dimng ta chi viéc cho van dao chiéu vé vi tri giita 1a xilanh
dirng lai & bat ki vi tri ndo mong mudn.
Uu diém va nhuge diém:
o Uu diém:
- Hoat dong ém &i, khong gay 6n
- Két cAu nho gon.
- Truyén dong muot, do chinh xac cao
e Nhuoc diém:
- Hiéu suat thip

- Mai mon nhanh, chi phi cao



Phwong dan 2: Swr dung xi lanh khi nén:

2 3 —
™
il 1- Xy lanh khi nén
1 AR 2- B9 dan hudng
3-Dong co dién (mai )
AN i
T _
1 /

Hinh 4. 5 Phuong an suw dung xilanh (1)

Nguyén Iy hoat dong: Khi c6 tin hiéu hoat dong 1am cho khi van dao chiéu & vi tri
giita Khi van ddo chiéu ¢ vi tri bén trai thi xilanh duoc cung cip khi chuyén dong di 1én
day dong co dién mang theo d4 mai vao trong mai chi tiét. Khi van dao chiéu & vi tri
bén phai thi cung cép khi cho xilanh chuyén dong lui vé. Néu mudn dirng ta chi viéc
cho van dao chiéu vé vi tri giita 1a xilanh dumng lai & bat ki vi trf ndo mong mudn.

Uu diém va nhuoc diém:

e Uu diém:

- Thiét ké don gian dé bao tri
- Diéu chinh lyc d& dang
- Do bén cao.

e Nhuoc diém:

- Kho kiém soat dugc téc do chinh xéc

Két lugn: Vi nhitng vu nhuoc diém va két cau nhu trén va voi yéu cau két cau
may nho gon, phil hop véi yéu cau cong nghé va diéu kién hién co, gia thanh thap ta Iya

chon xi lanh khi nén dua miii mai vao vi tri mai



4.4 Co cau tao chuyén dong qua lai cho miii mai:

Phuong dan 1: Swr dung xi lanh:

2 3\

1 1- Xy lanh khi nén 2 tac dong
\ L\ 2-B6 dan hudng
T \\ 5 ‘ 3- Dong co dién (mai )
\ I
; L/

14} b1 b2

Hinh 4. 6 Phuong an sw dung xi lanh mai (2)

Nguyén ly hoat dong: Khi c6 tin hi€u hoat dong lam cho khi van dao chiéu & vi tri
giita Khi van déo chiéu ¢ vi tri bén trai thi xilanh duoc cung cap khi chuyén dong di 1én
day dong co dién mang theo d4 mai vao trong mai chi tiét. Khi van dao chiéu & vi tri
bén phai thi cung cap khi cho xilanh chuyén dong 1ui vé.

Uu diém va nhuoc diém:

o Uu diém:

- Thiét ké dn gian dé béo tri
- Diéu chinh lyc dé dang
- Do bén cao

e Nhuoc diém:

- Khé kiém soat duoc tdc do chinh xac



CHUONG 5: TINH TOAN PONG HQOC VA PONG LUC TOAN MAY

5.1 Tinh toan djng hoc toan may:

5.1.1 Tinh chon dong co truc mai:

Dic diém qua trinh mai:

Qué trinh cat duoc thuc hién béng nhiéu hat mai c6 do cung té vi cao
(2200+-3100 kG/mm?).

Qua trinh cat duogc thuc hién véi tdc do cét cao caa hat mai (30+70 m/giay).
Céc hat mai dugc b tri 16n x0n, vi vay thong thudng chung c6 goc trude am
va goc cat 16n hon 90°.

Téc d6 cat 1on va diéu kién cat khong thuan loi 1am ting nhiét do cat

Diéu khién qua trinh mai chi c6 thé dugc thyc hién bang cach thay doi ché do
ct, boi vi thay doi hinh hoc ciia cac hat mai hau nhu khong thé thyc hién dugc.
Trong qué trinh gia cong d4 mai c6 thé ty mai sac bai vi hat mai sau khi bi mon
lam cho lyc cat tang, dudi tac dung cua lyc cit 16n cac hat mai tu bé gay va tao
ra cac hat mai méi ¢6 canh sic moi.

Bé mit mai dugc hinh thanh nho tac dong ctia cac yéu td hinh hoc dic trung
cho qua trinh cét va qua trinh bién dang déo kim loai.

Loai may:

Hinh 5. 1 So dé nguyén Iy ciia mot mdy mai 16 bén trong

Chuyén dong quay cua da mai (Chuyén dong chinh)

- DPa mai c6 kich thudc nho, duoc gén trén truc chinh ctia may.

- Khi gia cong, d4 mai quay vai tbe do cao

Chuyén dong tinh tién cua da mai

- P4 mai di chuyén vao va ra theo phuong truc cua 15 can gia cong.

- Diéu nay giup d4 mai tiép xac déu trén toan bo chiéu dai 15.

Chuyén dong quay: Chi tiét quay quanh truc ctia n6 dé gitp mai hét chu vi chi
tict



e Phan tich luc:

Hinh 5. 2 So' d6 liee cdt khi mai tron trong

- Luyc cét tong hop khi, mai phan ra: lyc tiép tuyén P, luc hudng kinh P,, va luc

huéng truc P,. Luc cat P, 1a thong sb dé tinh cong suat cit. Lyuc P,, ¢6 anh

huong 16n dén d6 chinh xé4c gia cong. Luc P,, can thiét dé chay dao doc cta da

hodc chi tiét.

- Luc P, dugc xac dinh theo cong thirc thuc nghiém sau day

Trong do:

PZ = Cp.VO’7.SO’7.tO’6

Co:HE¢ sb phu thudc vao vat liéu gia cong

V: Téc d6 quay ciia chi tiét (m/ph)

S: Lugng chay dao (mm/vong)

t: Chiéu siu cat (mm)

- Xaéc dinh hé s6 phu thudc vao vat liéu gia cong:

Bang 5. 1 Bang ddc tinh cua vat liéu

D6 bén kéo

Do bén nén

Vit liéu D0 ctrng (HV)
(MPa) (MPa)
Thép chua nhiét
luyén (C45, 150 - 250 HV 500 - 700 MPa | 500 - 600 MPa
S45C)
Thep nhict luyén 1000 - 2000 1000 - 2500
(SKDI1, 400 - 800 HV - -
MPa MPa
SCM440,...)
Nhua Epoxy | 10-30HV 30 - 90 MPa 80 - 150 MPa




Nhan xét:
- Nhua Epoxy c6 do cing rat thap so v6i thép va gang (chi khoang 10 +30 HV,
thip hon 10 1an so v&i thép C45).
- Do bén kéo va nén cua Epoxy ciing nhé hon rat nhiéu so vé6i kim loai.
e Anh huong dén hé s6 Cp khi mai:
- HeésdC » phu thudc vao do cung va kha nang cit cua vat liéu.
- Thép nhiét luyén c6 Cp = 2,2, thép chua nhiét luyén Cp = 2,1
- Nhuya Epoxy mém hon thép rat nhidu — hé s6 Cp phai nho hon thép
e Udc lugng hé s6 Cp cho nhya Epoxy
- Epoxy thuan khéng gia cuong: Cp ~ 1,2 — 1,4
- Xéc dinh tdc do quay cua chi tiét
Tra so tay cnctm 2/tr184
Vi dudng kinh cia chi tiét tir 15 — 20 mm thi Vo= 10+-20 m/ph
= P, = Cp.V®6 806,194 =12.10%7.0,5% = 3,96 kg=39,6 N
= Cong suat can thiét dé lam quay truc mai:

Ng = 2K = 9008 _ 0 37 KW=320 W
102 102

Vity 1€ Vi V=5+10
= Vi=5.10 =50 m/ph = 0,83 m/s
= Cong suit can thiét dé 1am quay chi tiét

PV 396.10 20,071 KW

60.102.77,  60.102.0,9

Chon dong co truc mai:

Pong co cam ing AC 370W — Greensky GS6IK160GU
Loai: Bdng co cam ung AC ba pha

Cong suat: 370W

Téc d6 dinh muc: 1500 vong/phut

Kich thuéc khung: 104mm



- Xac dinh luc kep cac con lin (chéng truot):

Hinh 5. 3 Phan tich lyc kep

Piéu kién khong trugt ciia phoi:

Phoi khong bi trugt néu lyc ma sat Fus giita con 1dn va phoi du 16n dé chong lai
Iuc tiép tuyén F,
Fims = F;
Vi Fns=f. Fy,
f: HE sO6 ma sat, con lan bé“mg vat liéu nhua déo silicon => = 0,65

F¢: Luc con lan tdc dong hudng kinh 1én phoi

Ta co:
f.F, >39,6
= F, >39,6/f
V&i mbi con lan chiu tai nhu nhau ta dugc:
2 F,=39,6/f
=>4 F, =39,6/f

= F,=39,6/4f= 15N



5.1.2 Kiém nghig¢m dp bén chi tiét:
5.1.2.1 Mé phéng bién dang twong dwong:

ESTRN
1.3132-08
1,210e-08
- 1,107e-08
- 1.003e-08
899909

7.966e-09

6.933e-00

_ 5.89%-09

4.856e-09
3.833e-09
2,79%-00

N\
N\

Hinh 5. 4 M6 phong bién dang twong dirong
e Nhan xét:
- Bién dang tuong duong ti da 14 1.313e-08 gan nhu bang 0
- Bién dang tuong duong nay rat nho, cho thy vat liéu khong nén hodc bién dang
dang ké dudi tai.
- Dé xuét: Két qua nay cho théy vat liéu hoat dong trong vung dan hdi, khong
¢6 bién dang du

5.1.2.2 M6 phéng chuyén vi:

URES pwm)
467507
' £ 20607
. 37%eW
. 307

L 2B0deD7

233797
1 e 07

L La00e07

R

\\\\

Hinh 5. 5 M6 phéng bién dang chuyén vi
e Nhan xét:

- Vi cac luc kep theo phwong nguoc chiéu v6i nhau nén chuyén vi bang 0



5.1.2.3 Mé phéng ikng sudt :

sere Miws N0
Frdle a0y
. I MMe-13
10%3e+{0
275803
J 88303
. 2108112
- B3¢0

$The 03

N
N

Hinh 5. 6 M6 phéng vng sudt

e Nhan xét:

- Ung suét tdi da dat 3,946e+03 N/m? (khoang 3.946 MPa),

- Véi vat liéu cacbon tim nhya epoxy, gidi han bén thuong dao dong tur 50-150

MPa tuty theo ty 18 soi cacbon va chat dong ran. Ung suat tdi da 3.946 MPa thap
hon nhiéu so véi gidi han bén, cho thay chi tiét chiu tai tot va khong c6 nguy
co héng .
- Dé xuat: Néu tai trong ting, can kiém tra xem Ung suat co vuot qua gidi han
bén cua vit liéu khong, dac biét & vung tap trung ung Suét.
5.2 Thiét ké hop giam toc cho truc quay chi tiét :

Vi truc chinh ctia may can téc d6 quay thip, tic s vong quay nho do do6 can
phai c6 nhiéu bo truyén dé co thé tao ra ty sb truyén 16n, dong thoi chiu trong tai
khong 16n nén ta chon loai hop giam tdc 2 cap dong truc banh rang tru nghiéng

Ta c6 so dd dong hop giam tdc nhu sau:

Chn thich
1- Béng co dién

2- Hop giam toc
3- Bo truyén dai

/ \ 4- Truc lan

Hinh 5. 7 So' do dong ciia hép giam toc



5.2.1 Tinh chon céng suit dong co:

Ta c6: Cong suat can thiét dé quay chi tiét P, = 0,071 kW
Hiéu suit truyén dong: n =n,%1,°
Trong do :

n: Hiéu suét truyén dong.

n;: Hiéu suat bo truyén banh rang. n, = 0,97

1,: Hiéu suét cua 6 lan. n, = 0,99

n=n,%1,%.=0,972.0,99% = 0,913
Viy:
0,071

Net= 0013 0,078 (kW)

Ta chon dong co 3 pha 380VAC AC tiéu chuan SPG S91200DS
N =0,2 (kW); ngac =1250 (v/ph)
5.2.2 Chon ty 5o truyén:
i =~ (CT 3.23-[4])

v
Trong do:
i,: ti s6 truyén dong chung.
ngc: sO vong quay cua dong co dién.
ny,: sO vong quay ciia truc cong tac.
Van tdc quay con lin V = 10 (m/ph) va duong kinh D = 30 (mm).

= V= NXmTXD —>p= 1000x10 ~ 106 (V/ph)
1000 7 x 30
Ta cdiic = in. iy = 75 =2 = 11,79 (CT 3.24-[4])

Chon hop giam tdc 2 cip, uyer = 8, bd truyén ngodi c¢6 u,, =1,474
Tra bang ti s6 truyén t6i wu cho hop giam téc 2 cip dong truc:
u, =2,82;u, = 2,82
Bang 5. 2 Phdn phéi ty sé truyén

Dong co Fac Ngc Ny Uyt UggT Uq U, Ug
(W)
SPG
200 1250 106 11,79 8 2,82 2,82 1,474
S91200DS

Tinh toan thong sb trén cac truc:
Sb vong quay trén cac truc hop toc do :
- Trucl :ny = ng. = 1250 ( v/ph)

M1 1259 _ 443,3(v/ph)

- Trucll n, =
u; 2,82




n, _ 4433

Truc III g === = 157,2(v/ph)
2

Trucconlan :ng = % = 154—77'1 = 106,6(v/ph)
d y

Thiét ké hop giam tdc 1am viéc 8 ndm, mot nam lam viéc 300 ngay, ngdy lam

viéc 8 gio. Hop giam téc nhu dd chon 14 hop giam tdc 2 cip dong truc c¢6 so dd nhu
hinh 5.7 Vi dong co c¢6 cong suat N = 0,071 (kW).

Cong suat trén cac truc cua hop giam toc:

Truc [ :N; = Nge.Ng1 = 0,2.0,99 = 0,199 (kW)
Truc II :Ny; = Nj.Nop. oy = 0,199.0,99.0,97 = 0,19(kW)
Truc 111 - Ny = NjpMop Moy = 0,198.0,99.0,97 = 0,182 (kW)

Trucconlan : N, = N;.mg-ng = 0,192.0,99.0,97 = 0,174 (kW)

Momen xoan trén cac truc hdp toc do :

T =955.10° (Trang 49-[4])

Truc I :T; = 9,55. 106. zdc = 9,55.105.22= = 1512,72 (N.mm)
dc

Truc II :T,; = 9,55.106. ‘;’ = 9,55.105.2= = 4093,16 (N.mm)
1

Truc 111 £ T, = 9,55.108.22 = 9,55, 106. m = 11056,61 (N.mm)

ni

Truc con lan  : Ty, = 9,55.106. 2L = 9 55, 106.(1"0% = 15588,18 (N.mm)

ni

Bdng 5. 3 Bang thong sé ddc tinh ky thudt

Dong co I II I Truc lan
Cong suit
0,2 0,199 0,19 0,182 0,174
(kW)
Ty s6 truyén 2,82 2,82 1,474
E; A \
OVOREAUAY | 1950 4433 157.2 106.6
(ve/ph)
Momen xodn
1512,72 | 4093,16 11056,61 15588,18
(Nmm)




5.2.3 Thiét ké bg truyén cdp chim:
5.2.3.1 Chon vt liéu:
Banh nhd: Thép 40Cr, t61 cai thién
Co tinh: oy, = 800 ( N/mm? ); o, = 550 (N/mm?); HB = 260.
Banh 16n: Thép 40Cr, thuong hoa
Co tinh: oy, = 700 ( N/mm? ); o, = 450 (N/mm?); HB = 240.
5.2.3.2 Tinh teng sudt cho phép:
Ung suat tiép xtc cho phép:
[6]ix = [O]now-Ki  (CT3.1-2))
Trong do:
[0]i: Ung suat tiép xtc cho phép (N/mm?).
K} : Hé s6 chu ky tmg suit tiép.

6 [N

Ky = (CT 3.2-[2])

Xem banh ring chiu tai trong khong d6i nén.
Nw=N=60.unT (CT3.3-[2])

Trong do:

n: S6 vong quay trong mot phit ctia banh rang.

T: Tong sb gid 1am viée. T = 8.300.8 = 19200 (gio)

u: SO lan an khép cta mot rang khi banh ring quay mot vong.
Vay sd chu ky twong duong:
- Banh16n: Nws = 60.1.156,1.19200 = 17,9.10’
- Banhnho:  Nig = ig.Nus =2,6.17,9.107= 46,7.107

Theo bang 3.9-[2], ta ¢6 No = 107, [0]nowx = 2,6 HB
Do Nuas, N4 >> No nén khi tinh (g suat cho phép ctia banh nho va banh 16n
lay Ky = 1.
Do do:
- Ung suit tiép xtc cho phép cta banh nho:
[0]txs = 2,6.260 = 676 (N/mm?)
- Ung suét tiép xuc cho phép cua banh 16n:
[0]txa = 2,6.240 = 624 (N/mm?)
Ung suét udn cho phép:
Ring lam viéc hai mat (ring chiu ing suét thay d6i doi chiéu).
0—1

[0]u = =*.Ky (CT3.6-[2])

nKg




Trong do:
o_,: Gi6i han moi udn trong chu ky di xtng.
n: H¢ s6 an toan.
K,: Hé sb tap trung tng suat & chan rang.
ldy Ky = 1 do N1, Niz >> N,
Gi6i han moéi uén cua thép:
- Thép 40Cr thuong hda: 6_; = 0,4.0, = 0,4.700 = 280 (N/mm?).

- Thép 40Cr toi céi thién: 6_, = 0,4.6;, = 0,4.800 = 320 (N/mm?).
32

= [G]u5 m = 118 52 (N/mm )
280
[0]ue = i 103,7 (N/mm?)

5.2.3.3 S0 bé chon hé sé tii trong:

Ksb - 1,3
5.2.3.4 So b hé sé chiéu réng bdanh ring:
Ya =0,3.

5.2.3.5 Tinh khodng cach truc theo cong thirc:

A= (i+1) \/ 105“’6 KN (oT 3.10-[2])

[ ]txl "Pa.6'n,
As (2824 1) 3//1,05.106\°>  1,3.0,182 2
=4 - \268282) 031154432 > (mm)

0’ = 1,15: hé sé phan anh su ting kha ning tai tinh theo sirc bén tiép xtc cua
banh ring nghiéng so voi banh ring thang.

Chon A, = 40 (mm).
5.2.3.6 Tinh vin toc ciia banh riang va chon cdp chinh xdc ché tao banh ring:

Van tdc vong cua banh rang tru:
_ T.d.ng _ 2m.Ang _ 21.40.443,2
"~ 60.1000  60.1000.(i+1)  60.1000.(2,82 + 1)

= 0.486 (m/s) (CT 3.17-[2])

Vay chon cip chinh xac ché tao banh ring 12 9 bang 3.11- [2].
5.2.3.7 Tinh chinh xdc hé sé tdi trong K:
Hé s tai trong dugc tinh theo cong thirc:
K=KuKs (CT 3.19-[2])
Trong d6: Ky = 1: Hé 6 tip trung tai trong.
Ka: Hé sb tai trong dong.

2,5.mpy

Gidst: b > —
sin 3




Vi van toe vong V = 0,486 (m/s) va HB < 350 tra bang 3.14-[2] ta ¢6 Kq =
1,3.

VayK=1.13=13 (béng v6i hé s6 chon so bo).

Dé dam bao diéu kién bdi tron ngdm dau: A = 40 (mm).
5.2.3.8 Xdc dinh modun va sé ring banh ring:

Modun dugc chon theo khoang cach truc:

m, = (0,01 = 0,02).A = (0,4 +~ 0,8) (mm) (CT 3.22-[2])
Tra bang 3.1-[2] ta chon: m, = 0,8 (mm).

So rang banh nho:
2A 2.40

£ = M (+1)  08.(282+1) 26,17 (CT 3.26-[2])
Lay Z3 = 27.
= S6 rang banh 16m: Zs = i.Z3 = 2,82.26=76,14
Lély Z4="176.

5.2.3.9 Chiéu rgng bdnh ring:
b= wya.A =0,5.40 = 20 (mm)
5.2.3.10 Kiém nghiém bdnh ring:
Kiém nghiém strc bén udn cia rang:
Theo cong thirc 3.34-[2] ta co:
19,1.10%.k.N

= <
Cu y.m2.Zy.n.b. 0" ~ Lo]u

Trong do: K =1,3: H¢ sb tai trong.
N: Cong suit ctia bo truyén (KW).
y: Hé s dang ring.
y; = 0,429,y, = 0,511 (bang 3.18-[2])
n: S6 vong quay trong mdt phut ctia banh rang dang tinh.
m: Mo dun.
Zq = 2 : SO rang twong dwong trén banh.
Zia1 = 27,2q, = 76
0" = 1,4: Hé s phan anh sy ting kha ning tai.
b, ou: Bé rong va ung suét tai chan rang.
Ung suat udn trén banh nho:

_ 19110°kN _ 19,1.10°.1,3.0,182
T ym2.Zygnbo  0,429.0,82.27.443,2.12.1,4

Ous = 81,8 (N/mm?)
Ung suat udn trén banh 16n:
y3 _ 0,492

Ous = 2,043 = 171818 = 78,75 (N/mm?)  (CT 3.40-[2])

u3 7 9511



Vioys < [043], 0us < [044] nén banh ring dam bao d6 bén udn.
Kiém nghiém strc bén banh ring khi chiu qua tai dot ngot:
Theo CT3.41 va 3.42-[2] ta co:

Otxqt = Otx- /th < [Gtxqt]

Ouqt = Ou- th < [Guqt]

Mmax

Trong do: Ky = = 2: H¢ sb qua tai.
Otxqt: Ung suat tiép xuc khi qua tai.
o Ung suit tiép xtc.
Ouqt: Ung suat udn khi qu4 tai.
Oy: Ung suat udn.
Ung suat tiép xuc: (CT 3.14- [2])

6 [q 6
oy = M0 LN 000, (GOS0 4320 (N
Ung suat tiép xuc khi qué tai:
Otxqt = Otx-4/Kqt = 260,8.V2 = 611,2 (N/mm?)
Ung suét tiép xuc cho phép khi qua tai:
[Otxqt1] = 2,5.[6]ws = 2,5.676 = 1690 (N/mm?)
[Gtxqtz] = 2,5. [0t = 2,5.624 = 1560 (N/mm?)
Ung suét udn cho phép khi qua tai:
[Guqts] = 0,8.6cn5 = 0,8.550 = 440 (N/mm?)
[ouga] = 0,8.0n6 = 0,8.450 = 360 (N/mm?)

Vi [6ixqt1 ), [Oxqrz] > Otxqe v [Ouger]s [Ougtz] > Ouqers Gugrz nén dam bao do
bén qua tai.
Ung suat udn khi qua tai:
Ouqt1 = Ou1-Kqt = 2,78.V2 = 3,93 (N/mm?)
Ouqtz = Ouz- Kqt = 2,68.v2 = 3,79 (N/mm?)
Ung suét tiép xuc cho phép khi qua tai:
[Gtxqt1] = 2,5.[6]6a = 2,5.572 = 1430 (N/mm?)
[Gtxqtz] = 2,5. [0tz = 2,5.520 = 1300 (N/mm?)
Ung suat udn cho phép khi qua tai:
[uge1] = 0,8.0¢n1 = 0,8.320 = 256 (N/mm?)
[6uqtz] = 0,8.6cn, = 0,8.290 = 232 (N/mm?)



Vi [Gtxqtl]; [Utxqtz] > Oxqt Va [Guqtl]: [Guqtz] > Oyqt1, Ouqrz NN dam bao do
bén qua tai.
5.2.3.11 Tinh cdac thong so chu yéu cua b truyén:

Céc thong sb chi yéu cua bd truyén duge tinh theo cac cong thirc bang 3.2-[2]:

- Khoang céch truc: A =40 (mm)

- Modun: m, = 0,8 (mm)

- B@é rong rang: b = 1,2 (mm)

- Sé ring: Z3=27,74=176
- Goc dn khép: a=20°

- DPuong kinh vong chia:
d; =7Z,.m, =27.0,8 =21,6 (mm)
d; =7Z,.m, = 76.0,8 = 60,8 (mm)
- DPuong kinh vong dinh:
Des = d3 + 2.my, = 21,6 + 2.0,8 = 23,2 (mm)
Des = ds+ 2.my, = 60,8 + 2.0,8 = 62,4 (mm)
- DPuong kinh vong chan:
Diz =d3 —2,5.m, = 21,6 — 2,5.0,8 = 19,6 (mm)
Di4 = d4— 2,5.my = 60,8 — 2,5.0,8 = 58,8 (mm)
5.2.3.12 Tinh lyc tac dung:
Lyc vong:
b 2.My;  2.11056,61
T ody 0 216

P, = 1023,76 (N)

Luc huong tam:
Pr3 = Pra = P3-tga = 1023,76.tg20 = 327,6 (N)

5.2.4 Thiét ké b truyén cap nhanh:
5.2.4.1 Chon vt liéu:

Duya vao bang 6.1[2] ta chon vat li¢u dé ché tao banh rang:

Banh rang nho: Thép C55 thudng hoa , gidi han bén 0,=640 Mpa, gidi han chay
o.n= 320 Mpa, do cung HB=220

Banh rang 16n: Thép C45 thuong héa, gidi han bén 6,=580 Mpa, gi6i han chay
0.,=290 Mpa, d6 caing HB=180
5.2.4.2 Xdc dinh teng sudt cho phép:

Ung suat tiép xac cho phép:

[0]tx = [Olnote- Ky (CT 3.1-[2])
Trong do:



[0]1x: Ung suét tiép xtic cho phép (N/mm?).
K} : Hé s6 chu ky tng suét tiép.

6 | Ng

Ky = (CT 3.2-[2])

Xem banh ring chiu tai trong khong d6i nén:
Nw=N=60unT (CT3.3-[2])
Trong d6: n: S6 vong quay trong mot phit ciia banh ring.
T: Tong sb gid 1am viée. T = 8.300.8 = 19200 (giod).
u: S6 1an an khép ctua mét rang khi banh ring quay mot vong.
Vay sb chu ky twong duong:
Béanh 16n: N = 60.1.443,3.19200 = 5,1.108
Banh nhé:  Nwi = wi.Nw2 = 5,1.10%.2,82 = 14,4.10%
Theo bang 3.9-[2], ta c6 No = 107, [0]nox = 2,6 HB
Do Nui, Ni2 >> No nén khi tinh Gng suat cho phép ctia banh nho va banh 16n
lay Ky = 1.
Do do:
Ung suat tiép xuc cho phép ctia banh nho:
[0]tx1 = 2,6.220 = 572 (N/mm?)
Ung suét tiép xuc cho phép cua banh 16n:
[6]xz2 = 2,6.180 = 468 (N/mm?)
Ung suit ubn cho phép:
Riang lam viéc hai mat (rang chiu ing suat thay doi d6i chiéu)
[0]u = Ky (CT3.6-[2])

O—1

nKg
Trong d6: 0_,: Gidi han moéi uén trong chu ky ddi ximg.
n: Hé s6 an toan. n = 1,5.
K,: Hé sb tap trung ing suit & chan rang. K, = 1,8.
ldy Ky = 1 do N1, Niz >> N,
Gi6i han méi udn cua thép:
C55 thuong hoa: 6_; = 0,4.0p, = 0,4.640 = 256 (N/mm?)
C45 thuong hoa: o_; = 0,4.0; = 0,4.580 = 232 (N/mm?)

256
= [6]u1 = T5is " 91,81 (N/mm?)
232
[0]uz = i 85,93 (N/mm?)

5.2.4.3 So bp chon hé so tdi trong:
Ksb = 1,3.



5.2.4.4 So by hé 56 chiéu rong bdnh ring:
YA =0,3.
5.2.4.5 Khodng cach truc:
Vi day 1a HGT dong truc nén awi= awo= 40 mm
5.2.4.6 Tinh vin toc ciia banh rdang va chon cip chinh xdc ché tao banh ring:

Van toc vong cua banh rang tru:
mdng 2T.An, _ 21.1250
60.1000  60.1000.(i+ 1)  60.1000.(2,82 + 1)

= 0,034 (m/s) (CT3.17-[2))

Vay chon cip chinh x4c ché tao banh ring 12 9 bang 3.11-[2].
5.2.4.7 Tinh chinh xdc hé sé tdi trong K:
Hé sb tai trong dugc tinh theo cong thirc:
K=KwKs (CT3.19-[2])
Trong d6: K« = 1: Hé s0 tap trung tai trong.
Kq: Hé s6 tai trong dong.
Gid sir: b > 220
sin
Véi van toe vong V = 0,034 (m/s) va HB < 350 tra bang 3.14-[2] ta ¢6 K4 =
1,2.
Vay K = 1.1,2 = 1,2 (khac so v6i hé s6 chon so bd).
5.2.4.8 Xdc dinh modun, sé ring va géc nghiéng bdnh rang:
Modun dugc chon theo khoang cach truc:
m, = (0,01 = 0,02).A = (0,4+ 0,8) (mm) (CT 3.22-[2])
Tra bang 3.1-[2] ta chon: m, = 0,8 (mm).

S6 rang banh nho:
2A 2.40

2= my.(i+1) - 0,8.(3,82 + 1) =26,17 (CT 3.26-[2])
Lay Z; = 27.
S6 rang banh 1on: Z; = 1.Z; =2.,82.26 = 73,32
Lay Z» = 76.

5.2.4.9 Chiéu rong bdanh ring:
b= wya.A =0,3.40 = 12 (mm).

5.2.4.10 Kiém nghi¢m binh ring:

Kiém nghiém sirc bén udn cua ring:

Theo cong thirc 3.34-[2] ta co:

19,1.10%.k.N

- y.m?. Z4.n.b. 9"
Trong do: K = 1,2: Hé s6 tai trong.

Oy < [0y



N: Cong suét ciia bo truyén (kW).
y: Hé s dang rang.
ys = 0,451, yo = 0,511 (bang 3.18-[2])
n: S6 vong quay trong mot phit ciia banh rang dang tinh.
m: Mo dun.
Z.q = z: SO rang twong duong trén banh.
Zigs = 27, Zige = 76
0" = 1,4: Hé s6 phan anh sy ting kha ning tai.
b, ou : Bé rong va tmg suét tai chan ring.
Ung suét udn trén banh nho:

19,1.10%.k.N 19,1.109.1,2.0.19
= — = = 22,42 (N/mm?)
y.m2.Zy4.n.b.0 0,451.0,82.27.1250.12.1,4

Ous
Ung suat uon trén banh 16n:

Cue = i—jaus _ %.22,42 = 19,78 (N/mm?) (CT 3.40-[2])

Vi oys < [045], 0ue < [0ys] nén banh ring dam bao do bén udn.
Kiém nghiém strc bén banh riang khi chiu qua tai dot ngot:
Theo CT 3.41 va 3.42-[2] ta cé:

Otxqt = Otx- /th = [Gtxqt]

Ouqt = Ou- th =< [Guqt]

Mmax

Trong d6: Kqe = = = 2: Hg 50 qua tai.

Otxqt: Ung suat tiép xuc khi qu4 tai.
o Ung suit tiép xtc.
Guqt:Ung suat udn khi qua tai.
Oy: Ung suat udn.
Ung suat tiép xuc: (CT 3.14-[2])

6 [q 6
oy = M0 LU 0, RS DAO0 2325 (NJmi)
Ung suét tiép xuac khi qua tai:
Otxqt = Otx-4/Kqt = 232,5.v/2 = 328,8 (N/mm?)
Ung suat udn khi qu4 tai:
Ouqt1 = Ou1-Kqt = 2,78.V/2 = 3,93 (N/mm?)
Ouqtz = Ouz-Kqt = 2,68.v/2 = 3,79 (N/mm?)
Ung suat tiép xuc cho phép khi qua tai:




[Gtxqt1] = 2,5.[6]0a = 2,5.572 = 1430 (N/mm?)
[Gtxqtz] = 2,5. [0tz = 2,5.520 = 1300 (N/mm?)
Ung suat udn cho phép khi qu4 tai:
[uqe1] = 0,8.6¢n1 = 0,8.320 = 256 (N/mm?)
[6uqtz] = 0,8.6cn2 = 0,8.290 = 232 (N/mm?)
Vi [Gtxqtl], [Gthtz] > Oxqe Va [Guqtl]: [Guqtz] > Oyqt1, Ouqtz N€n dam bao do bén
qua tai.
5.2.4.11 Tinh cac thong 6 chii yéu cia by truyé;n:

Céc thong sb chi yéu cua bd truyén duge tinh theo cac cong thirc bang 3.2-[2]:

Khoang cach truc: A =40 (mm)
Modun: m, = 0,8 (mm)
Bé rong rang: b =12 (mm)

S6 rang: Z1=27,Z>=176
Goc an khop: o= 20°

Duong kinh vong chia:
d, =Z,.m, =27.0,8 = 21,6(mm)
d, =7Z,.m, = 76.0,8 = 60,8 (mm)
Duong kinh vong dinh:
De1 = di + 2.my = 27 + 2.0,8 = 28,6 (mm)
De2 =d2+ 2.mn =76 + 2.0,8 = 77,6 (mm)
Duong kinh vong chén:
Dii =di—2,5m, =27 — 2,5.0,8 = 25 (mm)
Dip=d2—2,5mn =76 — 2,5.0,8 = 74 (mm)
5.2.4.12 Tinh lyc tac dung:
Lyc vong:
2M, 2.4093,16
d, 608

Pl = PZ = = 134,6(N)

Lyc huong tam:
Pri = Prz = P1.tga = 134,6.tg20° = 48,9 (N)

5.2.5 Thiét ké bg truyén dai ring :

Tur bang thong sd dic tinh k¥ thuat da tinh & trén , ta c6 cac thong so thiét ké cho
b truyén dai:

- Tisb truyén u = 1,474

- Cong suét truyén P= 0,182 (kW)

- S vong quay truc dan ns= 157.2 (vg/ph)



- Thoi gian 1am viéc ¢ ché d6 binh thuong 8 gid/ngay

- Khoang céch truc so bd a,,=150mm

5.2.5.1 Cong sudt tinh todn P 4:

P4q =P, x K, =0,182 x 1,8 =0,327 kW

Trong do6 :

P,: cong suat truyén P,= 0,182 kW

K hésbtaitrong tinh Ks=Ko+ K, +K;=1.7+01+0=1.8

K,: Hé s tai trong

Bang 5. 4 He 0 tdi trong

Table 1. Load Correction Factor (Ko)

Motor
Max. Output not Exceeding 300% of Rated Value Max. Output Exceeding 300% of Rated Value
T ™M Motor 2 Motor with
- aBelt (Shunt), Engine o Cylinders Mwm: or Clutch
Intermittent use | Regular Use | Continuous Use | Intermittent use | Regular Use | Continuous Use
1Day 1 Day 1 Day 1 Day 1 Day 1 Day
3t05hrs 8to12 hrs 81012 hrs 3to5hrs 8to12hrs 81012 hrs
Exhioit nsvument, Projecior, Measwing lstumsn!, Medical Machine 10 1.2 14 1.2 14 16
Oeerer, Sewing Machine, Offce Machie, Carpeny Litve, Bat Seurn Machine 12 1.4 16 14 1.6 1.8
Light Load Belt Conveyor, Packer, Sifter 13 1.5 1.7 15 1.7 14
Liguid Mixar, Drifl Press, Lathe, Scrow Maching, {Circular Sawing}
Machine. Paner. Washing Machine, Paper Manufacturing Machine 14 16 18 16 18 20
{Exchuding Pulp Manufacturing Maching), Printing Machine
Miser [Cement and Vistous Matter), Best Converyor {Ore, Coal and Sand).
Grindey, Shapiag Macking, Boring Machite, Milieg Maching, Compressir 15 17 19 17 18 21
(Ceotrifugal), Vibratios Sifter, Textile Machine (Warpes and Winder),
Rotary Compressor, Compresser (Raciprocal)
Conveyor (Apron, Pan, Bucket and Elevator), Extraction, Fan,
Blower (Centrifugal, Suction and Discharge), Power Generator,
Exciter, Hoist, Bievator, Rubber Processor (Calende, Roli and 16 18 20 18 20 22
E:ltmaen Textile Maching (Weaving Maching, Fine Spimning
Machine and Weft

Wsmmw Comvoyor (Feed and Scrow). Hammer 17 19 21 19 21 23
Al mwmmmmmum

K,: Hé s6 diéu chinh ty s truyén (bang 2)

Bdng 5. 5 Diéu chinh ti s6 truyén
Table 2. Speed Ratio Correction Coefficient (Kr)

Speed Ratio Coefficient (Kr)
1.00 10 1.25 0
1.25t01.75 0.1
1.75t0 2.50 0.2
2.50 to 3.50 0.3
3.50 or more 0.4

K;: Hé s6 diéu chinh banh cing dai



Bang 5. 6 Hé sé diéu chinh cang dai
Table 3. Idlers Correction Coefficient (Ki)

Position of Idler Coefficient (Ki)
Outside the loose side of the belt 0
Inside the loose side of the belt 0.1
QOutside the tensioned side of the belt 0.1
Inside the tensioned side of the belt 0.2
5.2.5.2 Chon loai ddy dai ring :
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5.2.5.3 Tinh céac thong so bg truyén dai rang:
-S4 rang banh dan (bang 12) Z; = 16 (ring)
- S rang banh bj din Z, =ux Z; = 1,474 x 18 =24 (ring)



Bdng 5. 7 Tra théng sé rdng

Ratary Speed of Smal
Puley (o)

Type of Belt, Minimum Number of Teeth

MXL

XL

L

H

S2M S3M

S5M S8M

S14M

P2M P3M

PSM P8M

UPSM

UPBM

NTSEH

T5 |

900 or Less
Over 900 1200 or Less
Over 1200 1800 or Less
Over 1800 3600 or Less
Over 3600 4800 or Less
Over 4800 10000 or Less

12
15
15
16

1
11
12
16
16

14
14
16
19
20

16
18
2
24
24

16 | 16
16 | 16
18 | 18
202
20|20
202

16 | 24
20 |28
24 | 28
24 |30
4 | 32
% | -

N - 3

14114
414
1414
16 | 18
182
2028

18
20
pL
28
30
40

22
24
26
28
30

18
20
24

5883

22
24
26
28
30

L
24

28
28

12
14
16
18
18

- Budc rang cua dai rang S5M 1a p = Smm

- Puong kinh vong chia banh dan Dip

_ Zyxp _ 16%5

s

=25,5mm

- DPudng kinh vong chia banh bi dan D,,=Dy,.u = 25,5.1,474= 37,6 mm
- Chiéu dai day dai:

T
Ly = 2a +-(Dyp + Dyp) +

= 2.150 +§(37,6 +25,5) +

(D — Dlp)z

4q
(37,6—35,5)2
4.15

0

= 399mm

- Chon chiéu dai day dai tiéu chuan Lp = 400 mm
Bang 5. 8 Xdc dinh chiéu dai dai

Bett

Numbir

oa 853

Nuneer

ol Noms Wiah

Nurese of Tee

s

Belt Ca

feeercs gt (e

0

- Chon duoc sb ring ddy dai tiéu chudn Z,= 80 ring

- Tinh chinh x4c khoang cach truc C theo Lp tiéu chuan:

Lp

n(D2p+D1p) )

T[(sz +D1p)

2 2
_8(D2p—D1p)

2

2

)

2

C_

[400—

1(37,6+25,5)

2

4

]+J[400

1(37,6425,5)

36,7—25,5

)
2 ]_8( 2

)2

4

=150 mm

Comptance sth Standard




5.2.3.4Xdc dinh bé rong dai :

Trong do:
P;: Cong suit thiét ké Py = 0,32
P,: Cong suit bo truyén P, = 0,182
K,,: Hé s0 diéu chinh dn khép K, = 1
Table 27. Engagement Correction Coefficient (Km)

No. of Teeth Engaged Zm |Morethan6| 5 4 3 2
Km 1.0 0.8 0.6 0.4 0.2
*Km 1.0 0.7 0.5 - -
W,,: Bé rong dai ctia bo truyén W, = 10
Table 28. Reference Belt Width (Wp)
Typeof Belt[MXL) XL | L | H |S2M|S3M|S5M|S8M|S14M MTS8M
Reference BetWidth| 6.4 | 25.4 |25.4 (264| 4 | 6 | 10 | 60 | 120 | 60
B, = — W= 10 = 17 mm
Ps.Km 0,182.1
- Chon bé rong dai tiéu chuan : B, = 15 mm
Dyp—D _
- Gécom : 6, = 180 — 57.22—2 = 180 — 57. 37'61555'5 = 175,40
Lo o , . _ lexa _ 16.175,4 _ o
- Sorang an khép : Z,,, = 0 = se0 7,8 (rang)
5.2.5.5 Tinh C,,,, v C,,;,, t0ithiéu:
- Cg =2mm viy Cpax toi thiéula 152 mm
- Cg = 10 mm vay Cp;, toi da la 140 mm
5.2.5.6 Tinh lyc tac dung lén truc:
werstot| ML | XL | L | H | SaM | S |ursam| PaM | pam | T5 | Tio
BeltLength |-n9th Dtance ssm | S14M PSM
Ci|cs| Ci|cs|ci|cs|Ci|Cs| Ci|Cs| i Cs| i [cs| i |cs| i [Cs| Ci | Cs| Gi | Cs
150 oriess =035 | =018 3 3 3 3 2 3 - | 3 | 3 | 3 3
15010250 omn | 221 3 3 i g F 3 3 3 i |3 E
250 10 380 =045 =023 5 5 5 5 2 3 3 3 3 5 5
330 10500 =051 =0.28 10 10 10 10 2 3 3 3 3 10 10
500 0750 =060 =030 10 10 10 10 3 5 3 5 5 10 10
3 5 10 15 10 15 i5 10 | 15 5 10
750 101000 =066 =033 15 15 15 15 3 5 5 5 5 | 15 15
1000 10 1250 =0.76 =038 15 135 15 15 5 10 5 10 10 15 15
1250 101500 =082 =041 23 23 25 25 5 10 10 10 10 25 25
1500 901750 +0.85 =043 23 23 25 25 5 10 10 10 10 25 25
1750802000 0% | =04 k' ki 30 k1 5 10 w| |0 |w]| |3 30




\ 2T _ 2157261
- Lycvong:F,=—= =123 N
Dlp 25,5

- Luc cang ban dau : Fy = 93N
Bang 5. 9 Luc tdac dung lén truc

Mimehss | 4() 60 | 100 | 150 | 250 | 300 | 400 | 600
Type Ty w4 6 10 15 25 30 40 60
Ti | MaxValve | 78 | 127 | 226
SOM | o |reconmesdesvare| 59 [ 98 |67 | | T | ~ [ © |
Coefficient Y 9.8 157 | 27.4 - - - B -
Ti Max. Value 26 46 73
S3M | (N) |Recommended ake 20 | 34 | 54
Coefficient Y B 265 | 461 | 75.5 - B B E
Ti Max. Value 77 124 | 221
SSM | () |Recommesdedvare| 58 93 | 166 - 5 -
Coefficient Y - - 528 | 855 | 1510 - -
L e |2 = _ | 204 | 510 | 628 | 873
MTSSM (N) | Recommended Vake 226 | 382 | 470 | 657
Coefficient Y - - - 98 196 235 333
To| Macvae | | | L [ | 1228 | 1012
S14M | (N) |Recommended Yake 1108 | 1726
Coefficient Y - - - - - - 686 | 1059

- Luc trén nhanh cang : F; = Fy + F, =93+123=216 N
- Luyc tac dung nhanh chung F, = F, =93 N
- Luec tac dung Ién truc:
F. = /F? + F? — 2F,F, cos 91=\/2162 + 932 — 2.216.93.c0s 175,4=308,8 N

Két qua tinh toan :

Bang 5. 10 Théng sé bé truyén dai

. Ki Gia _ .
Thong so6 i . Ki hiéu san pham
hiéu tri
Sé rang banhnhé | Zy, 16 C-HTPA-16-S5M100
S rang banh 16n Zap 24 C-HTPA-24-S5M100
S6 rang day dai Z, 80 HTBN-400S5M

Khoang céch truc C 150
Luc cing ban dau F, 93

Luc tac dung lén
E, 308,8
truc




5.2.6 Thiét ké truc:
5.2.6.1 Chon vt liéu:

- Chon vét liéu ché tao truc la thép 40Cr t61 cai thién.

- Co tinh: op = 950 (N/mm?), 6sn = 700 (N/mm?), HB = 260.
5.2.6.2 Tinh so by dwong kinh truc:

Puong kinh cta truc dugc tinh theo cong thirc:

3N
d>CcC. \E (CT 7.2-[2])

Trong do:
d: duong kinh truc.
N: Cong suat truyén (kW).
n: S6 vong quay trong mdt phut cta truc (v/ph).
C: Hé s6 tinh phu thudc vao [6]y, C = 120.
Truc I: N = 0,2 (kW), n = 1250 (v/ph).

d>120. 22 =65
2 120. 1355 = 6,5 (mm)

Truc II: N = 0.19 (kW), n = 443,3 (v/ph).

3[ 019

Truc III: N = 0,182 (kW), n = 157,2 (v/ph).

3 /0,182

Pé chuan bi cho budc tinh gan dung tiép theo ta co thé lay:
di =7 (mm), d> = 10 (mm), d3 = 13 (mm)
Cic thong sb co ban:

N
»\\\\ ML AN
7N W
— -

N
NI

@
7
3

Hinh 5. 8 So' d6 hép gidm toc




Pé tinh gan ding ta xét tac dung dong thoi cia cac momen udn 1An moémen xodn
dén strc bén cua truc. Tri s6 momen xodn da biét, chi can tinh tri s6 momen udn.

Pé tinh kich thudc chiéu dai tryc ta chon céc kich thudce sau: (bang 7.1-[2])

- Khoang cach tir mit canh chi tiét quay dén thanh trong cta hop: k; = 10 (mm).

- Khoang cach tir mat mut chi tiét quay ngoai hop dén nip 6 k,= 10 (mm)

- Khoang cach giita cac chi tiét quay:k, = 10 (mm).

- Khe ho gitta banh rang va thanh trong cua hop: k; = 10 (mm).

- Khoang cach tir canh 6 dén thanh trong ctia hop: L = 10 (mm).

- Chiéu cao nip va dau buldng: h = 15 (mm).

- Chiéu rong 6 B= 6mm

- Chiéu dai may o 1ap trén banh rang:

- lmiz= 10,5 (mm)

- lm22= 12,5 (mm)

- lmz2= 18 (mm)

- Tinh cac gia tri khéc:

+ Truc I:
" 111
113
Hinh 5. 9 So do kich thuéc truc I

li2 = 33 (mm)

l13= 20,25 (mm)

111 = 40,5 (mm)
+ Truc II:

121

Hinh 5. 10 So do kich thuéc truc 1T



l» =34+ 10+ 6,25 +2=21,5 (mm)
l3 =101 (mm)
l1 = 125 (mm)

+  Truc III:

131

Hinh 5. 11 So do kich thuée truc 1T
l32=3+10+ 10+ 9 =32 (mm)
5 =3+10+10+18+ 10+ 3+ 2 =56 (mm)
133 = 99 (mm)
5.2.7 Tinh chinh xdc truc, then va kiém nghiém:
5.2.7.1 Truc I:
Tinh gan ding truc:
Truc I chiu tic dung cua céc luc tir banh rang din cia bo truyén cap nhanh gom
co:
Lyc vong: Py =134,6 (N)
Luc huong tam: P = 48,9 (N)
Tinh phan luc tai cac gbi d&:
Ymuy, = — Rgy.lj; + Pyl =0

L1 Pry 2025489
= Rpy = T 24,45 (N)

= RAy =P, - RBy = 48,9 — 24,45 = 24,45 (N)
ZmAx = —l15.P; + Rpx.1;; =0

1.,P; 20251346
= Rp, = 2 1=2" ~—=67,3(N
Bx 11, 40,5 3(N)

= Ry, = P, — Rg, = 134,6 — 67,3 = 67,3 (N)




Ta ¢6 biéu d0 mémen:

1-2
Ry Ry,
C B
kL [/ P L 4
RC I \\--" I:l R
* 21 bx 14
Py

405112

MU){

1362.83

Hinh 5. 12 Biéu d6 mémen trén truc I

Tinh mémen udn & tiét dién chiu tai 16n nhat (1-2):

M, = /MZ, + M2, (CT 10.15-[4])
M, = /495,1122 + 1362,83% = 1449,97 (N.mm)
Momen tuong duong:
Mg = M2+ 0,75.M2  (CT 10.16-[4])
M = /1449,972 + 0,75.1512,722 = 1954,14 (N.mm)

dyp = 3\/ T = 3\/1954'“ = 6.5 (mm) (CT 10.17-[4])

0,1.[c 0,1.70
[6] = 70 (N/mm?): (g suat cho phép cua vat liéu.
Chon dudng kinh truc di2 = 7 (mm).
Tiét dién truc 1-1 tai noi lép o 1a:
Momen tuong duong:

Mg = /M2 + 0,75.M2 = /0 + 0,75.1512,722 = 1310,1 (N. mm)

Lo M _s[13101_
12 561~ o170 - > (mm)

Chon dudng kinh lap 6 bi 1a: di; = 6 (mm).




Chon then:

Theo bang 9.1a-[4]

di2 =7 mm

Kich thuéc tiét dién then: b x h = 2x2.

Chiéu siu ranh then: trén truc: t; = 1,2; trén 16: t» = 1.

Chon ldp ghép: Cac 6 lan lap 1én truc theo k6, 1ap banh rang, khép nbi theo k6 két
hop véi lap then.

Kiém nghiém tryc:

Dua vao két cu truc va biéu d6 momen truc 1 ta théy duoc cac tiét dién nguy
hiém bao gdm tiét dién 1-3(chd lap khép ndi), tiét dién 1-1(chd lap 6 lan) va tiét dién
1-2(chd lip banh rang).

Kiém nghiém truc vé d6 bén moi:

s = =32 > [s] (CT 10.19-[4])

: S<2rj+s'%j

Trong do:
[s]: Hé s an toan cho phép, [s] = 1,5 + 2,5 va néu can ting d6 ctng thi
[s]=2,5+3.

Soj, Stj: HE sO an toan chi xét riéng ung suat phap ¢ va ing suat tiép t tai tiét di¢n j.

Vi
— 0-_1— -
Soj = —— (CT 10.20-[4))
— T—_l -
Sej = T ——— (CT 10.21-[4))
Trong do:

- o.1, T.1: Giéi han moi udn va xoan tmg voi chu ky di xtng.
- Guj, Taj, Omj, Tmj: Bién do va tri s6 trung binh cua tng suat phap va tng suat
tiép tai tiét dién j.
- Kodj, Kug: Hé s x4c dinh theo (CT 10.25-[4]) va (CT 10.26-[4]) .
Vi thép 40Cr, o, = 950 N/mm?;
c.1 =0,35.00+ 95 = 0,35.950 + 95 = 427,5 N/mm?
1.1 =0,58.6.1=10,58.427,5 = 247,95 N/mm?
Theo bang 10.7-[4]: ys= 0,1 y: = 0,05.
Theo bang 10.6-[4] ta c6 bang sau:



Bang 5. 11: Mémen can uén va xoan tai cdc tiét dién cua truc 1

Tiét dién | Puongkinh | bxh t) Wi (mm?) | W (mm?)
1-1 6 - - 21,195 42,391
1-2 7 2x2 1,2 27,89 61,547

Do tryc quay, ung suat udn thay ddi theo chu ky d6i xtmg, do do:

M.
Oimj = 0,04 = Oy =72 (CT 10.22-[4])

Khi truc quay 1 chiéu, img suit xodn thay ddi theo chu ky déi xtimg, do do:

T
= —L_ (CT 10.24-[4])

Tmj = 0, Taj = Tmaxj = Wy,

Tu do ta co bang sau:

Bdng 5. 12 Bién d¢ imng sudt phdp va tiép tai cdc tiét dién cia truc 1

Tiét dién 0, (N/mm?) To (N/mm?)
1-1 - 26,8
1-2 58,3 12,1
Theo (CT 10.25-[4]) va (CT 10.26-[4]):
L LS
€o N Et
KO'dj = Ky va Krd] Ky

Trong do:

- Kx: hé s6 tap trung g suat do trang thai bé mat, phu thudc phuong phap gia

cong va d6 nhin bé mit. Theo bang 10.8-[4]: Kx = 1,15.

- Ky he $6 tang bén bé mit tryc, phu thudc tang bén bé mat va co tinh vat liéu.

Theo bang 10.9-[4]: Ky =14.
Theo bang 10.10-[4]: 513 = 0,715 €3 = 0,77
€12 = 0,68 g2 = 0,74
Theo bang 10.12-[4]: Ko = 1,8 K:=2,05

Bang 5. 13: H¢ s6 an toan tai cdc tiét dién cua truc I

.; Ko/es K/

Tiét _ ;

dien d | Ranh Lip Ranh Lip | Kod | Ku | s6 s
then chat then chat

1-1 6 - 2,73 - 2,04 1206|1,56| - 593 -

1-2 7 2,65 3,33 2,77 2,5 124912,091295] 9.8 | 2,8




Vay truc théa man diéu kién vé d6 bén moéi.
Kiém nghiém vé d6 bén cua then:
Theo (CT 9.1-[4]) va (CT 9.2-[4]) , diéu kién bén dap va diéu kién bén cit co
dang:
= —2' ! < [oq4
dl.(h—t)) ~

2.T
<
aLp =

]

Oq

T =

Vél lt = 0,91m

Badng 5. 14: Ung sudt ddp va cdt tai cdc vi tri ldp then cia truc I

d li bxh ti T(N.mm) | oq(N/mm?) | T.(N/mm?)
6 8 - - - - 1512,72 78,7 31,5
7 10 2x2 1,2 1512,72 63,03 25,21

Vi tai trong va dap nhe theo bang 9.5-[4] ta co:

[04] = 100(N/mm?),

[t.] = 40 =~ 60(N/mm?)

Vay cac then déu dam bao diéu kién bén dap va bén cat.
5.2.7.2 Truc II:

Tinh gan ding truc:

Truc II chiu luc tic dung tir banh riang bi dan cua bo truyén cép nhanh va banh
rang din cta b truyén trung gian gdm cé:
P> = 134,6 (N); P; = 1023,76 (N)
- Lyc huéng tam: P = 48,9 (N); Ps =327 (N)

Tinh phan lyc cta gbi do:
2 Cy = —Rpy.lzy = Praulop + Prgil3 = 0

_ —Pralyy +Pr3lyz | —48,9.215 +327.101
= Rpy = ™ = 7% = 255,8 (N)

= R¢y = B3 — Py — Rpy = 327 — 48,9 — 255,8 = 22,3 (N)
Xmcy = Pilyy + Polys — Rpylpp =0
1023,76.101+134,6.21,5

__ P3ly3+Pylyy _
= Rpy = ™ = oy = 850,4 (N)

= Re, =P, + P, —Rp, = 134,6 + 1023,76 — 850,4 = 307,96 (N)

- Luc vong:




Ta c6 biéu d0 mémen:

'{v l 2-3 ) Rdy
C _L . P | D
o ( g p[-l , -

ch/_
2-1

I "
R 11| "

20409,6
Hinh 5. 13 Biéu d6 mémen trén truc I1
Tinh momen ubn & tiét dién chiu tai 16n nhat:
Tiét dién 2-2:
My2, = A/ MI.ZIX + Mlzly

My, = +/(497,45)2 + (6121,14)2 = 6144,3 (N.mm)

Mg = JMﬁzz +0,75.M2 = ,/6144,3 + 0,75.4093,162 = 7093,5 (N. mm)

| M _2[70935
22 07761~ |o1es 103 (mm)

[6] = 65 (N/mm?): Gmg suat cho phép cua vt liéu.
Chon dudng kinh tryc tai tiét dién 2-2 12 da = 11 (mm).

Tai tiét dién 2-3:
Myzs = ’Mlzlx + M121y

Myzs = +/(6139,2) + (20409,6)% = 21400 (N. mm)

Mq = \/Mgzg +0,75.M2 = /214002 + 0,75.4093,16% = 21691,6 (N. mm)



| M _ef216916
22 0761~ | oLes L2 (mm)

Chon dudng kinh tryc tai tiét dién 2-3 13 da = 16 (mm)
Tiét dién truc 2-1 tai noi lép b la:
Mo6men tuong duong:

Mg = M2+ 0,75.M2 = /0 + 0,75.4093,16% = 3544,78 (N. mm)

Lo Ma 3354478
12 |07 6]~ | 0165 _ &17 (mm)

Chon dudng kinh 1dp 6 lan 1a: do; = 9 (mm).
Chon then:
Theo bang 9.1a-[4]:

- dn =11 mm
- Chiéu sau ranh then: trén truc: t1 = 2.5; trén 10: t» = 1,8.
- dx =16 mm
Kich thudc tiét dién then: b x h = 5x5.

Chiéu siu ranh then: trén truc: t; = 3; trén 10: t, = 2,3.

Chon lap ghép: Cac 6 lan lap 1én tryc theo k6, ldp banh ring, khop ndi theo k6 két
hop voi lap then.
Kiém nghiém tryc:
Dua vao két ciu truc va biéu do momen truc 1 ta théy dugce céc tiét dién nguy
hiém bao gdm tiét dién 2-1(chd lap 6 1an) va tiét dién 2-2, 2-3 (chd lip banh ring).
Kiém nghi¢ém truc vé do bén moi:
s = % >[s] (CT 10.19-[4])
Soj 15T
Trong do:
[s]: Hé s an toan cho phép, [s] = 1.5 + 2.5 va néu can ting d6 ctng thi
[s] =2.5+3.

Soj, Stj: HE sO an toan chi xét riéng ing suat phap o va ing suat tiép t tai tict

dién j.
Voi :
Soj = o1 (CT 10.20-[4])
Ksdj-0ajtWs.Omj
Sy = ! (CT 10.21-[4])

Krdj-Taj+ W1 Tmj



Trong do:
6.1, T.1: Gi6i han méi ubn va xodn tng véi chu ky ddi xing.
Gaj, Taj, Omj, Tmj: Bién d0 va trj s6 trung binh cta tmg sut phap va ing suit
tiép tai tiét dién j.
Kodj, Kgi: Hé s6 x4c dinh theo (CT 10.25-[4]) va (CT 10.26-[4]) .
V6i thép 40Cr, o, = 950 N/mm?:
6.1 =0,35.00 + 95 = 0,35.950 + 95 = 427,5 N/mm?
11 =0,58.6.1=0,58.427,5 = 247,95 N/mm?
Theo bang 10.7-[4]: wys= 0,1 y. = 0,05.
Theo bang 10.6-[4] ta c6 bang sau:

Bang 5. 15 Momen can uon va xoan tqi cac tiét dién cua truc 11

Tiét dién | Puongkinh | bxh t) Wi (mm?) | Wo; (mm?)
2-1 9 - - 71,53 143,06
2-2 11 4x4 2,5 97,76 228,37
2-3 16 5x5 3 371,92 773,84

Do tryc quay, ing suat udn thay ddi theo chu ky d6i xtmg, do do:

Omj = 0,04 = Opmaxj = %’] (CT 10.22-[4])
Khi truc quay 2 chiéu, img suit xodn thay ddi theo chu ky déi xtmg, do do:
Timj = 0,Taj = Tmaxj = WT—; (CT 10.24-[4])
Tur do6 ta co bang sau:

Bdng 5. 16 Bién dj irng sudt phdp va tiép tai cdc tiét dién cia truc II

Tiét dién 0, (N/mm?) T,j (N/mm?)
2-1 - -
22 533 15,5
2-3 67,3 11,5
Theo (CT 10.25-[4]) va (CT 10.26-[4]):
Kot ke—1 LS ]
€o \ Et
Kodj = va Kegj = =
y y
Trong do:

+ Ky hé s tap trung tng suit do trang thai bé mit, phy thudc phuong

phap gia cong va do nhin bé mat. Theo bang 10.8-[4]: Kx = 1,15.



+ Ky: hé sb tang bén bé mit truc, phu thudc tang bén bé mit va co tinh vat
li¢u. Theo bang 10.9-[4]: Ky = 1,4.

Theo bang 10.10-[4]: €522 = 0,63 €22 =0,7
€23 = 0,63 €3 = 0,7
Theo bang 10.12-[4]: Ks=1,8 K: = 2,05

Bang 5. 17 H¢ s6 an toan tai cac tiét dién cua truc Il

L Kc/gc K‘C/S’C
Tiét ] ]
dia d Réanh Lip Rénh Lip | Kod | K | sg | s8¢ | s
ién

then chat then chat
2-1 9 - 3,33 - 2,5 2,5 | 1,9 - - -
2-2 11 2,9 3,33 2,93 2,5 25122 32|73 1293
2-3 16 2,9 3,33 2,93 2,5 25 122 126 | 98 | 25

Vay truc théa man diéu kién vé do bén moi.
Kiém nghi¢m vé d6 bén cua then:
Theo (CT 9.1-[4]) va (CT 9.2-[4]) , diéu kién bén dap va diéu kién bén cat co

dang:
2.T <[]
oOg=———+——=<<|o
17 dl.(h—t) d
2.T
. t-
voi  11=0,9.1n
Bang 5. 18 Ung sudt ddp va cdt tai cdc vi tri ldp then cua truc II

d I bxh ti T(N.mm) | oq(N/mm?) | t.(N/mm?)
11 10 4x4 2,5 4093,16 49,6 18,6
16 12 5x5 3 4093,16 21,3 8,53

Vi tai trong va dap nhe theo bang 9.5-[4] ta co:

[04] = 100(N/mm?2),
Vay cac then déu dam bao diéu kién bén dap va bén cit.
5.2.7.3 Truc I1II:

[t.] = 40 + 60(N/mm2)

Tinh gan dung truc:

Truc III chiu lyc tac dung tir banh rang bi dan cta bo truyén cﬁp cham va banh
rang din cua bd truyén banh ring ngoai gém co:
P4 =1023,76 (N); Ps = 123 (N)
Py =327 (N); Prs = 308,8 (N)

- Luyc vong:

- Luyc huéng tam:



Tinh phan lyc tai cac gdi do:

ZmEy = Ps.133 — RFy'l31 — Py l3 =0
_ Prslyz —Prals;  308,8.99-327.32

> Rpy =" 32732~ 359,1(N)
> Rgy = Py — P + Ryyy = 327 — 308,8 + 359.1 = 377,3(N)
YMmgy = — Rpy.l3; + Pz, — Ps.lz3 =0
_ Puls;—Pslyz _ 1023,76.32-123.99
® Ryx=—""— = ” = 367,6 (N)

= Rg, =P, — P. — Ry, = 1023,76 — 123 — 367,6 = 733,16 (N).

Ta c6 biéu d0 mOmen:

|
—
Py
H
4
[
i

Rg,
E__ |
[ k‘-v '_
REVA 3.1 Rew 77 Py ]

12073

5289

23461

13244

Hinh 5. 14 Biéu d6 mémen trén truc 111
Tinh mémen ubn & tiét dién chiu tai 16n nhat:
Tiét dién 3-2:

Mys, = /Mﬁx + Mg M3, = \/(12073)2 + (23461)2? = 26385,1 (N.mm)

Mg = \/Mg32 +0,75.M2 = /26385,12 + 0,75.11056,61% = 28068,8 (N. mm)




7| Ma _[280688
22 0761~ | 0160 1o (Mm)

[6] = 60 (N/mm?): (mg suat cho phép cua vat liéu.
Chon duong kinh truc tai tiét dién 3-2 la: ds2 = 17 (mm).

- Tiét dién 3-1:
Mys1 = /MIZJX + Mlzly

Mys; = +/(5289)% + (13244)? = 14261,1 (N. mm)

Mg = \/Mﬁ31 +0,75.M2 = \/14261,12 + 0,75.11056,612 = 17177,5 (N. mm)

L Ma _sima77s
2 (0101 [ 0160  LH1(mm)

Chon duong kinh truc tai tiét dién 3-1 1a: ds; = 15 (mm)
- Tiét dién truc 3-3 1a:
Momen tuong duong:

My = M2 +0,75.M2 = /0 + 0,75.11056,612 = 9575,3 (N.mm)

s| My  3/9575,3
dyy = 7= = 11,6 (mm)

0,1.[c 0,1.60

Chon duong kinh truc tai tiét dién 3-3 1a: ds3 = 12 (mm)
Chon then:
Theo bang 9.1a-[4]:
D3> =17 mm
Kich thudc tiét dién then: b x h = 6x6.

Chiéu sau ranh then: trén truc: t; = 3,5; trén 10: t» = 2,8.

D33 = 12 mm
Kich thudc tiét dién then: b x h = 5x5.

Chiéu su ranh then: trén truc: t; = 3; trén 10: t = 2,3.

Chon lap ghép: Cac 6 lan lap 1én tryc theo k6, lap banh rang, khp nbi theo k6 két
hop voi lap then.

Kiém nghiém truc:

Duya vao két cdu truc va biéu d6 momen tryc 1 ta thay duoc céc tiét dién nguy

hiém bao gdém tiét dién 4-1(chd 1ap 6 lan) va tiét dién 4-2, 4-3 (chd lip banh ring).

Kiém nghi¢m truc vé d¢ bén moi:



5; = —2=L > [s]

) 2 .2
Sﬁj+STj

(CT 10.19-[4])

Trong do:
+ [s]: Hé s6 an toan cho phép, [s] = 1.5 + 2.5 va néu can ting d6 ctng thi
[s] = 2.5+ 3.

+ Sqj, S¢j: HE sO an toan chi xét riéng rng suat phap ¢ va ting suat ti€p T tai tiét

dién j.
Voi :
- 01 ]
S0 = ioaogriaom (C1 10-20-14])
- Tt ]
= K1dj Taj+ W Tmj (CT 10.21 [4])
Trong do:

+ 6.1, T1: Gidi han moi udn va xoan ung véi chu ky déi xtmg.
+ Guj, Taj, Omj, Tmj: Bién d6 va tri sd trung binh ctia tng suit phap va Gng suit
tiép tai tiét dién j.

+ Kodj, Keai: Hé s6 xac dinh theo (CT 10.25-[4]) va (CT 10.26-[4]) .

Vi thép 40Cr, o = 950 N/mm?:
c.1 =0,35.00+ 95 = 0,35.950 + 95 = 427,5 N/mm?
11 = 0,58.0.1=0,58.427,5 = 247,95 N/mm?

Theo bang 10.7-[4]: ys = 0,1 . = 0,05.
Theo bang 10.6-[4] ta c6 bang sau:

Bang 5. 19 Momen can uén va xoan tai cac tiét dién cua truc 111

Tiét dién | Puongkinh | bxh ti Wj(mm?®) | Woj(mm?)
3-1 15 - - 331,17 662,34
3-2 17 6x6 3 378,32 860,41
3-3 12 5x5 2,5 435,08 917,17

Do tryc quay, ung suat udn thay doi theo chu ky déi xtg, do do:

Omj = 0, Oaj = Omaxj — W]

Mj

(CT 10.22-[4])

Khi tryc quay 2 chiéu, (mg suat xoan thay d6i theo chu ky déi xing, do dé:

Twr d6 ta c6 bang sau:

l'
— — )
T ]_O’Ta]_‘[ aj__

0j

(CT 10.24-[4])




Bang 5. 20: Bién do ing sudt phdp va tiép tai cdc tiét dién cia truc 111

Tiét dién 0, (N/mm?) T, (N/mm?)

3-1 55,7 13,3

3-2 56,7 12,9

3-3 - 29.6
Theo (CT 10.25-[4]) va (CT 10.26-[4]):

S04Ke-1 STRy-1
Koaj = =2 - va Kygj = TKY

Trong do:

+ Ky hé s tap trung Gmg suét do trang thai bé mit, phu thudc phuong phap gia
cong va do nhan bé mat. Theo bang 10.8-[4]: Kx = 1,15.

+ Ky: hé ) tang bén bé mat truc, phu thudc tang bén bé mat va co tinh vat lidu.
Theo bang 10.9-[4]: Ky = 1,4.

Theo bang 10.10-[4]: €o42 = 0,35 g2 = 0,4
€c43 = 0,35 eu3 =04
Theo bang 10.12-[4]: Ks=1,8 K:=1,9
Bang 5. 21 H¢ $6 an toan tai cdc tiét dién cua truc II1
» Ko/es K/
Tiét - -
di d Ranh Lap Ranh Lap | Koda | K | S¢ | St S
ién
| then chat then chat
3,7
3-1 17 - 5,1 - 3,9 s 29 (2,1 64| 2
3,7
3-2 15 5,1 5,1 4,75 3,9 s 3,5 2 55| 1,9
3,7
3-3 12 5,1 4,5 4,75 34 s 3,5 - 2,4 -

Vay truc théa man diéu kién vé d6 bén moéi.

Kiém nghiém vé d6 bén cua then:

Theo (CT 9.1-[4]) va (CT 9.2-[4]) , diéu kién bén dap va diéu kién bén cit co
dang:
_ 2T _ (o

dl.(h—t,) ~
2.T

aLp =

volr  11=0,9.1n

]

04

T =



Bang 5. 22 Ung sudt ddp va cdt tai cdc vi tri ldp then ciia truc III

d l; bxh ti T(N.mm) | oq(N/mm?) | t,(N/mm?)
17 14 6x6 3 11056,61 15,4 7,74
12 10 5x5 2,5 | 11056,61 36,86 18,4
Vi tai trong va dap nhe theo bang 9.5-[4] ta co:
[04] = 100(N/mm?), [t.] = 40 =~ 60(N/mm?)
Vay :

+ Then tai tiét dién 3-3 dam bio d¢ bén.

+ Then & tiét dién 3-2 khong dam bao do bén dap do do ta sir dung hai then cach
nhau 180° khi d6 mdi then chiu 0,75T twong ung véi 64 = 36,86 N/mm?.
5.2.8. Tinh chon é lin:
5.2.8.1 Truc I:

Cac 6 duogc bo tri nhu hinh vé:

Hinh 5. 15: So do luc tac dung lén o truc I
Hé s kha nang lam viéc:
C= Q.(n.h)>® (CT8.1-[2))
Trong do:
n = 1250 (v/ph).
h = 19200 (gio).
Q: Tai trong tuong duong.
Q= (K,.R+m.A).k,. k¢
Theo bang 8.2-[2] ta c6: m = 1,5.
Theo bang 8.3-[2] ta c6: ke = 1.
Theo bang 8.4-[2] ta c6: kn = 1.
Theo bang 8.5-[2] ta c6: ky = 1.

Luc tac dung tai cac géi la:

(CT 8.6-[2])



Ry = |R%, + R4, =/67,3% + 24,452 = 71,6 (N)

Rg = /R%X +R%, = /67,32 + 24,452 = 71,6 (N)

Sa=13.Ry =1,3.71,6 = 93,08 (N)
Sg =1,3.Rg = 1,3.71,6 = 93,08 (N)
Téng luc doc truc tac dung la:
A, =S, —Sg =93,08-93,08 = 0(N)
Qg =Q,=716+15.0=71,6 (N)
Vi Qa =Qg nén ta chon 6 cho d& cho A va B
C= Q.(n.h)* =71,6.(1250.19200)%3 = 11721,3 (N)
Theo bang 18P-[2] chon loai o:
Co: Cg = 3400 (N), Dh = 19 (mm), B = 6 (mm).
5.2.8.2 Truc II:

Cac 0 duoc bo tri nhu hinh vé:

Hinh 5. 16: So do luc tdac dung lén 6 truc IT
Hé s6 kha nang lam viéc:
C= Q. (n.h)>® (CT8.1-[2)])
Trong do:
n = 4433 (v/ph).
h = 19200 (gio).
Q: Tai trong tuong duong.
Q= (K,.R+m.A).k,. ki (CT 8.6-[2])
Theo bang 8.2-[2] ta c6: m = 1,5.
Theo bang 8.3-[2] ta c6: ke = 1.
Theo bang 8.4-[2] ta c6: kn = 1.
Theo bang 8.5-[2] ta c6: ky = 1.

Luc tac dung tai cac géi la:



Rc = |RE, +R%, = /307,962 + 22,32 = 308,76 (N)

Rp = [RE, + R}, = /850,42 + 255,82 = 888,04 (N)

Sc = 1,3.R¢ = 1,3.308,75 = 401,38 (N)
Sp = 1,3.Rp = 1,3.888,04 = 1154,45 (N)
Téng luc doc truc tac dung la:
A =Sp —Sc = 1154,45 — 401,38 = 753,07 (N)
Luc A, huéng vé phia gbi truc C:
Qc = 308,76 + 1,5.753,07 = 1438,4 (N)
Qp = Rp = 888,04 (N)
Vi Qc > Qb nén ta chon 6 cho gbi C rdi 1dy gbi D cung loai véi C.
C= Q.(n.h)>® = 1438,4.(443,3.19200)%3 = 17249 (N)
Theo bang 18-[2] chon loai b ¢6 ki hiéu:
Cé6: Cg = 18 (kN), Dy = 24 (mm), B =7 (mm).
5.2.8.3 Truc I11I:

Cac 6 duogc bo tri nhu hinh vé:

Hinh 5. 17: So do luc tdac dung lén 6 truc IT1
Hé s kha niang lam viéc:
C= Q.(n.h)> (CT8.1-[2))
Trong d6: n = 156,2 (v/ph).
h = 19200 (gio).
Q: Tai trong tuong duong.
Q= (K,.R+m.A).k,.k; (CT 8.6-[2])

Theo bang 8.2-[2] ta c6: m = 1,5.
Theo bang 8.3-[2] ta ¢b: k¢ = 1.
Theo bang 8.4-[2] ta co: kn = 1.
Theo bang 8.5-[2] ta c6: ky = 1.

Luc tac dung tai cac gbi la:



Rg = |RE, +R%E, =/733,16% + 377,32 = 824,5 (N)

R = |R%, +RZ%, =/367,72 + 359,12 = 531,9 (N)

St = 1,3.Rg = 1,3.824,5 = 1071,85(N)
Sf=1,3.Rg =1,3.78784 = 691,47 (N)
Téng luc doc truc tac dung la:
A =Sg —Sp=1071-691,47 = 380,38 (N)
Luc A huéng vé phia gbi truc F :
QrF =531,9+ 1,5.380 = 1101,9 (N)
Qg = Rg =824,5(N)
Vi Qr > Qg nén ta chon 6 cho gbi F roi lay gbi E cung loai véi F.
C= Q.(n.h)>* =1101,9.(156,2.19200)%3 = 97657 (N)
Theo trang 838-[13] chon loai 6:
Co: Cg = 98 (kN), Dy = 28 (mm), B = 7 (mm).
5.2.9. Céu tao vé hdp giam téc:
Chon v6 hop dic vat liéu bang gang, mit ghép giita nip va than 1a mit phang di
qua duong 1am cac truc dé 1ap ghép duoc dé dang, theo bang 18.1-[4] cho phép ta xéc

dinh duoc kich thudc va cac phan tir ciia vo hop:

Tén goi Biéu thirc tinh toan
Chiéu day: Than hop, & 6=0,03A+3=0,03404+3=3,5mm
Nip hop, &1 81 =098 =09.3.5=3,2mm
Gan tang cimg: Chiéu day, e e=(0,8+1).8 =3,2mm
Chiéu cao, h h < 5.8 =17,5mm, chonh = 18 mm
Do doc Khodng 2°
Puong kinh:
Buldng nén, di di=0,04A+10= 11,6 mm
—Chon d; = 12 mm, chon bu l6ng M12
Bulong canh 0, d2 d>=0,7.d; = 0,7.12 = 8,4 mm
’ —Chon d> = 10 mm, chon bu 16ng M10
Bulong ghép bich nap va than, ds ds = (0,8 +0,9).d, = 8 + 9 mm
o —chon d; = 8 mm, chon bu 16ng M8
Vit ghép nap 0, s ds = (0,6 +0,7).d2= 6+ 7 mm
—=chon d4 = 0,6 mm, chon vit M6




Vit ghép nap cira thim dau, ds

ds =(0,5+0,6).d, =5+ 6 mm

=chon ds = 6 mm, chon vit M6

Mit bich ghép nip va than:
Chiéu day bich than hop, S3

Chiéu day bich nap hop, Sa

Bé rong bich nip hop, Ks

S3=(1,4+1,8).d3 =11,2 + 14,4 mm
=chon S; = 12 mm
S4=(09+1).S3=10,8 + 12 mm
=chon S4 = 12 mm
Ki=Ky—(3+5)=34—-4=30mm

Kich thudc gbi truc:
Pudng kinh ngoai va tam 16 vit,Ds, D>
Tam 15 buldng canh 6: E,

Bé rong mit ghép buléng canh 6: Ko

k 12 khoang cach tir tam bulong dén
mép 16

Chiéu cao h

Pinh theo kich thudc nip 6
Ex=1,6.d> = 1,6.10 = 16 mm
Ke=E;+Rx+ (3+5)=34mm
(Ra=1,3.d> = 1,3.10 = 13 mm)
k>12.10=12=k=15mm

h: phy thudc tdm 16 buléng va kich thudc

mat tua

Mat dé hop:
Chiéu day: Khi khong c6 phan 16i S

Bé rong mat dé hop, Ki va q

Si=(1,3+1,5).di=15,6 + I8 mm
—=chon S; = 16 mm
Ki=3.di=3.12 =36 mm
q=Ki+25=36+2.3,5=43 mm

Khe hé gitta cac chi tiét:
Gilra banh rang véi thanh trong hop

Gitra dinh banh rang 16n voi day hop

Gitra mat bén cac banh rang véi nhau.

A>(1+1,2).0=35+42mm
=chon A =4 mm
Ar=3+5).6=10,5+17,5mm
= chon A1 = 15 mm

A2 > 8 = 18 mm liy A2 = 20 mm




5.3 Tinh todn co cAu may :
5.3.1 Tinh todn co ciu kep phoi:

5.3.1.1 Tinh todn co ciu kep phéi tiv trén xuong

Chu thich:
' 1 - Xy lanh kep
L J 2-Loxo

3-Con lin

Hinh 5. 18 Co cdu kep phéi tir trén xuong

D =25 mm , dphei =25 mm

Hinh 5. 19 So dé phdn tich luc; kep phoi
So db phan tich luc:

Tir so d ta tinh duge goc a = 16° 87°
Phuong cta cua lyc F 13 thang ding nén ta 1y thanh phan thiang dung cta F,1a F,
F, =cos(16°87°).15=142N
Vi F tac dong dong thoi 1én ca 2 con lin (thong qua co ciu):
F=2.F,=2.142=284N



Tinh chon 16 xo0 :
Cong thirc tinh lyc day cta 10 xo:
Fx =k.xo

Trong do :

Fx: Luc dan hdi (N — Newton)

k : P cting cua 10 xo (N/m)

xo: D6 bién dang ctia 10 x0 so vé6i vi tri cdn bang (mm) — chon xo = 20 mm

Fy _ 284

k=-—=—=0.71 (N/mm)

220 40
Duya vao dg cting da tinh ta chon dugc 10 xo theo tiéu chuan :

— gr— — Thing 36 kj thait cla 10 xo
Thusc snh G tn
Fivw bagpe 1
(R 14

= <X

My IS ITAY-B

Wi

Hinh 5. 20 Lo x6 ciia co cdu kep

Chon xy lanh:
bé xy lanh can di nén 10 xo ma 10 xo déy nguoc lai cum kep
Ta c6 hanh trinh xy lanh 50mm
Téng luc xy lanh can tao ra:
F xytanh > Fkep + Floxo >28.4+16>44.4 N

Ta co: A=-
Trong do6 :

F: Luc day (N) = 45N

P: Ap suat (Pa) = 3 bar = 3.10° Pa (1 bar = 10° Pa)

A: Dién tich mat cat piston (m?) A= 1. (g)z, v6i1 D 1a dudng kinh piston (m)

45

=1,5.10"*m?
3.10

Thay s6: A =

Dién tich piston A = . (g)2 nén : g = \E

D 1,5.10~4
2

Thay s6: — = ——~/4,775.1075 % 0,00691 m

D=2 x0,00691 = 0,01382 m = 13,82 mm
Puong kinh piston can khoang 14 mm. Tuy nhién, cac xi lanh khi nén thuong co

kich thudc tiéu chuan nhu 10 mm, 16 mm, 20 mm, v.v.



Véi yéu cau luc 45N va ap suit 3 bar:

Ta chon xi lanh duong kinh 16 mm
0,016

Dién tich: A=n (T)Z ~2,01.107* m?
Luc: F=P.A=3.10°2,01.10"*~ 60,3 N
Luc ndy 16n hon 45N, dam bao dap Gmg yéu cau va c6 du dé bu cho ton hao (nhu
ma sat hoac hiéu suét).
Pé xuat model: Misumi Compact Cylinder
Model: CDQ2B16-50DZ
Thong s6 k§ thuat:
- Loai: Tac dong keép
- DPuong kinh piston 16mm
- Hanh trinh 50mm
- Ap suét van hanh: 0,05 - 1.0 MPa (phu hop véi 3 bar = 0,3 MPa)
- Luyec day 1y thuyét tai 0,3 MPa: ~60,3N (dap (mg yéu cau 45N)
- Vat li¢u: Than nhom, thanh piston thép khong gi
5.3.1.2 Tinh todn co ciu kep phéi tiv dwdi lén:

e 1

Chn thich:
1 - Con lan
—t—— 2 - PDong co
3 - Con chém
: 4 4 - Xy lanh
| | 5 - Hép giam toc

F
-
y — - P Q
- .‘.
a A
_774'51 Wy T @ -~
A
N
W v

Hinh 5. 22 Phdn tich co cau chém



e S0 d6 phan tich lyc:

Q=P=W.lttga
e Tu do taco:

W.lt=Q. —

tga

Ta tac dong mot ngoai luc Q dé dong chém vao, trén mit phang nghiéng sinh ra luc

ma sat F, trén mat phang nam ngang sinh ra lyc ma sat F;; goc ma sat la ¢ va ¢, , goc

ctia chém 1a o, tir d6 sinh ra phan luc phép tuyén véi mét phang nghiéng 1a N va véi

mit phang nim ngang 1a W;. Téng hop luc N va F ta dugc luc R, phan lyc R thanh W

va P.

Can bang cac lyc tac dung 1én chém, ta c6:
- Fy=Witgp, ; F=N.tgp

- W=W;
- Q=W.[tg(ot @) +tge,]
T dé :

_ Q
tg(a+ @) + tge,

Thuong thi ¢ = ¢4, ta s€ chon truong hop ty ham

Khi a = 17% f=tg ¢ = 0,1; thi ¢ = 5%43’

e Tinh gan dung trong lugng cua khung:

Khéi luong cac tim nhom:

Kich thudce: 280 mm x 140 mm x 10 mm.

- Thé tich: V = Dai x Rong x Cao = 280%140%10=392,000 mm?* = 392 cm?

- Khéi luong: m = Mat do x Thé tich =2,7 g/cm®*x 392 cm® = 10584 g
Hai tam doc:

Kich thudc mdi tim: 200 mm x 120 mm x 10 mm.

- Thé tich mdi tim: V=200 x 120 x 10 = 240000 mm? = 240 cm’?

- Khdi luong mdi tim: m =2,7.24 = 648(g) = 0,648 (kg)

= Tong khdi lugng 2 tAm: m= 2.0,648 = 1,296 (kg)

—=Tbng khdi luong cac tim nhom: m =1,0584 +1,296 = 2,35 kg

e Khoi lugng dong co va hop giam téc:

* DPong co:

bdc tinh: Bong co ¢ kich thudc nho gon, (thuong dung trong may mai hoac gia

cong nhe).

Kich thudc: 150 mm (dai) X 80 mm (réng) x 80 mm (cao).



Duya vao kich thudc ta tra dong co ¢6 khéi lugng m= 2 kg

« Hop giam tdc:

Kich thudc udce lugng: 80 mm (dai) x 80 mm (rong) x 80 mm (cao).

Hop giam tdc loai nho (ty sé truyén 11,71) thuong ning khoang 1 kg.

= Tbng khdi lugng dong co va hop giam tdc:

2+1=3 kg

Téng khéi lwong: m = me + mae = 2,35+ 3 =5,35 kg
= Vay W=m.g=5,35.9,81 =52,48 N
Trong do :

m: Khéi lugng cua khung( kg) ; m= 5,35 kg

g: gia toc trong trudng (m/s?) ; g=9,81m/s?
Q=W.[tg (a+ @) +tgp,]=52,48. [tg(17+5%3") +tg (5°43°)] = 26,24 N

Chon xi lanh co cdu kep phéi tir dudi 1én:

Cong thirc tinh lyc dy cta xi lanh khi nén:

F-PA& A=~ =2

- =22=8,74.10% (m?)

Trong do:

F: Lyc day (N); F = 26,24 N
P: Ap suét (Pa); P =3 bar = 3.10° Pa

A: Dién tich mit cat piston (m?); A= x (g)2

Ma ta ¢ A= x (27 =>D =2 \/é = /8'7‘;“’2 10,55 (mm)

= Chon D =12 mm

Phan tich bai toan dé chon hanh trinh cho xi lanh:
Goc nghiéng cua chém: a=17°
Chiéu cao can nang (theo phuong thang dimg):
Theo duong kinh ciia cac loai chi tiét thi chiéu cao nang lén chi can 5 mm
Khoang cach dich chuyén cia con chém dudi (theo phuong ngang): x mm
Con chém hoat ddng nhu mot mat phang nghiéng. Khi con chém dudi di
chuyén theo phuwong ngang, con chém trén s& duoc ning 1én theo phuwong
thang dtimg. M6i quan hé giita khoang cach ngang x va chiéu cao nang h duoc
xac dinh boi goc nghiéng a

1

_h _ 10
Tg(a) = =X 03057 32,712 mm

Chon loai: Compact Cylinder, tac dong kép
Model: CDQ2B12-50DZ



Thong sb:

Duong kinh piston: 12 mm.

Hanh trinh: 50 mm

Ap suat van hanh: 0,05 — 1,0 MPa (pht hop véi 3 bar = 0,3 MPa).
Luc day: ~33,93 N (dap Gmg 26,24 N).

5.3.2 Tinh todn co ciu mai:

5.3.2.1 Tinh todn vin téc chay dao doc:

Vi bé rong tiép xuc 1a toan bo chiéu dai chi tiét (50+120 mm), ta ap dung
nguyén tic mai: mdi vong quay, truc mai di chuyén mot khoang bang 0,3 1an chiéu
rong tiép xtc dé quét déu bé mit.

Chiéu rong tiép xtic: 50+120 mm, chon 80 mm (chiéu dai chi tiét).

Tién dao mdi vong: Chon ty 1€ 0,3:

£=0,3.80 = 24 mm/vong
Van téc tién dao doc:
Ve=fn = 24.1250 = 30000 mm/ phut = 30 m/phut
Piéu chinh cho nhya epoxy va bién d6 dich chuyén dé giam van tc dé tranh
nhiét: Nhua epoxy dé bi nong, nén giam van tdc tién dao xubng 50%:
Ve=30.0,5 = 15(m/phat) = 250 (mm/s)

Bién d0 dich chuyén: Chon 40 mm

Diéu ndy c6 nghia Ia truc mai can di chuyén qua lai véi bién do 40 mm dé toan bo

bé mit chi tiét duoc mai déu.

Tan s6 dich chuyén: Vi van toc V=250 mm/s, thoi gian dé truc mai di chuyén

mot doan 30 mm (mot luot qua hoac lai) la: T = bié;l ° % =0,16s
f
5.3.2.2 Chon xilanh ddy dpng co mai:
2 3 —
N
= 1- Xy lanh khi nén
1 N 2- B§ dan hudng
3- Dong co dién (mai )
N, A ]
- i
N H Vi J

Hinh 5. 23 Phdn tich co cau madi



Phén tich co cau:
Dong co: 5 kg.
Khéi truot :1 kg (nhu tinh toan trudc).
Tam nhom 16n (kich thude 150mm x 200mm x10mm).
Tam nhom nho hon (kich thudc 100mm x 150mm x10mm)
Tinh khéi lugng tim nhom: m=p.V
Trong do :
p: Khéi lwong riéng cuia nhém, khoang 2,7 g/cm3 = 2700 kg/m3.
V: Thé tich cta tAim nhom (m3).

Tam nhom 16n (150mm x 200mm x10mm):
« Thé tich: V =0,15.0,2.0,01 = 0,0003 (m?).
« Khéi lwong: m = 2700 x 0,0003 = 0,81 (kg).
- Tdm nh6ém nhoé (100mm x 150mm x 10mm):
* Thé tich: V=0,1.0,15.0,01 = 0,00015 (m?).
« Khéi luong: m = 2700.0,00015 = 0,405 (kg).

=>Tong khdi lugng tAm nhom: m= 0,81 + 0,405 = 1,215 kg.

Téng khédi luong cum mang dong co:
* Dong co: 5 kg.
« Khéi truot va cac bo phan khac: 1 kg.
« Tém nhém: 1,215 kg.
=To6ng: m = 5+1+1,215 = 7,215 kg (lam tron 1a 7,2 kg).
Luc day can thiét cia xi lanh
Trong luong cum: P=m.g=7,2.9,81 = 70,63 N.
Luc ma sat:
Ta c6: hé s6 ma sat n=0,15

E,s =nP=0,15.70,63 ~ 10,59 N.
Luc déy can 16n hon luc ma sat 1,5-2 1an dé dam bao chuyén dong muot ma:
Fazy = 2.Fps =2.10,59 = 21,18 N.
Duong kinh xi lanh
Cong thuc luc day cua xi lanh:
F=P.A
Trong do:
P: Ap suit khi nén, lay 3 bar = 300000 Pa.
A: Dién tich piston.



Tinh di¢n tich piston:
25

A=L= = 0,000083 m? = 83 mm?.
P 300000

Di¢n tich piston:
A=n.2)? o83 =1.(2)?
= (g)2 =i—3=> D ~ 10,28 mm

DPuong kinh ndy van nho, nén minh s& chon dudng kinh tiéu chuan 16n hon dé
dam bao dd bén va hiéu suat. D =25 mm, chon xi lanh SMC CDJ2B25-250



CHUONG 6 : THIET KE HE THONG PIEU KHIEN

6.1 Tong quan vé PLC Misubishi ho FX3U:
6.1.1 Khai niém chung:

PLC viét tat cua Progammble Logic Control, la thiét bi lap trinh duogc, cho phép
thuc hién linh hoat cac phép toan diéu khién thong qua mot ngdn ngit 1ap trinh. N6 duoc
thiét ké chuyén dung trong cong nghiép dé diéu khién cac qua trinh tir don gian dén
phtc tap va tuy thudc vao ngudi sitr dung ma n6 cé thé thuc hién hang loat cac chuong
trinh.

Thiét bi diéu khién logic kha trinh PLC hién nay c6 timg dung rat rong rii né co
thé thay thé dugc ca mot mang role, hon thé nita PLC giéng nhu mot may tinh nén co
thé 1ap trinh duoc. Chuong trinh ctia PLC c6 thé thay d6i rat dé dang, cac chuong trinh
con ciing c6 thé stra d6i nhanh chéng.

Thiét bi diéu khién logic kha trinh PLC dap tmg duoc hiau hét cac yéu ciu va nhu
1a yéu té chinh trong viéc nang cao hon nita hiéu qua san xuat trong cong nghiép. Trudc
day thi viéc tw dong hoa chi duoc ap dung trong san xuat hang loat ning suat cao. Hién
nay can thiét phai ty dong hoa ca trong san xuat nhiéu loai khac nhau dé nang cao ning
sudt va chat luong.

6.1.2. Tim hiéu PLC Misubishi ho FX3U:

a) Ho PLC Mitsubishi FX3U:
Dong FX3U la thé hé thanh cong thtr ba cia gia dinh PLC Mitsubishi Electric cho

thi truong qudc té. Thiét ké nho gon, dic biét bo diéu khién véi tinh ning méi thir hai
d6 12 "bo chuyén ddi Bus" hé thong, trong d6 bd sung cho hé thdng Bus hién c6 duoc
st dung dé mo rong chire ning dic biét va bod sung phét trién module mang 1én mudi
1an dé co thé két nbi duoc véi bo chuyén d6i Bus méi nay. Cac ting cudng hd trg mang
cling ting thém cong suit I / O ciia mo hinh chii dao méi, ma bay gid co thé duoc mo

rong t6i da 384 1/ O, bao gém cac két ndi mang.

=
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Hinh 6. 1. Giao tiép PLC Mitsubishi FX3U qua cdc cong




Ngoai ra, FX3U ciing hd tro ddy du Profibus / DP ciing nhu Ethernet, st dung giao
thitc TCP va UDP, toc do cao 0.065ps theo 1y thuyét, FX3U di kém voi mot bd nhd tiéu
chuan 64k budc, nhiéu hon 8 1an so voi bo nhé ciia FX2N. Thém bo nhé co nghia 1a
ngudi dung co6 thé viét rong hon va nhiéu hon nita cac chuong trinh phirc tap, luu trir
nhiéu di liéu hon trong by nhd chuong trinh, hodc tan dung lg1 thé 16n cta viéc su dung
cong cu 1ap trinh IEC 61131-3 phong cach.

- Thong s6 k¥ thuat ciia PLC Mitsubishi FX3U

Dic diém ki thuat FX3U

Cong vao ra Tbi da 384

Chuong trinh bd nh& 64000 budc RAM
Chuong trinh thyc hién Thuc hién theo chu ki
Role ndi bo 7680

Role dac biét 512

Role chuyén tiép 4096

B6 thoi gian 512

B6 dém 235

Cac muc dém

Nim, thang, tudn, ngdy, gio, gidy

Dt liéu dang ki 8000
Tap tin dang ki 32768
Chi s6 dang ki 16
bang ki dac biét 512
S6 con tro 4096

Bdng 6. 1. Théng s6 ky thudt ciia PLC Mitsubishi FX3U

Dé c6 thé thuc hién dugec mot chuong trinh diéu khién PLC c6 tinh nang nhu mat
may tinh, nghia 1a phai c6 mot bo vi xur Iy (CPU), mot hé diéu hanh, mot bd nhé dé luu
gilt chuong trinh, dit liéu va tat nhién phai ¢ cong vao ra dé giao tiép vai thiét bi dicu
khién va trao doi thong tin véi moi truong xung quanh. Bén canh d6, nham phuc vu cac
bai toan diéu khién sb, PLC con ¢6 thém cac khdi chirc nang dic biét nhu: Bo dém, bd
thoi gian va nhitng khoi han chuyén dung.

Phan cung cua mot b diéu khién kha trinh PLC duoc ciu tao thanh nhitng module

cho thiy so d6 cac modul phan climg ctia mot bo PLC.
Mot b PLC thuong cé nhitng Module sau:

- Module ngudn (PS)

- Module don vi xtr 1y trung tam (CPU)

- Module b nhé chuong trinh



Module dau vao
Module dau ra

Module phéi ghép

Module chtrc nang phu.

Mbi Module dugc ghép thanh mot don vi riéng, c6 phich ciAm nhiéu chan dé cidm
va rat ra d& dang trén mot Pannel co khi ¢ dang bang hoic hop. Trén Panel c6 lap cac
duong:

Puong ray ngudn dé dan nguén mot chidu lay tirddu Modul ngudn PS (thuong 1a
24V) dén cung cap cho cac Module khac.

Bus lién lac dé trao d6i thong tin gitta cac Module véi thé gidi bén ngoai.

b) Lap trinh cho PLC Mitsubishi:

Chuong trinh 13 mot chudi cac 1énh nbi tiép nhau dugc viét theo mot ngon ngit ma
PLC c6 thé hiéu dugc. C6 ba dang chuong trinh: Instruction, Ladder va SFC/STL.
Khong phai tat ca cac cong cu lap trinh dé c6 thé lam viéc duoc ca ba dang trén. Noéi
chung b 1ap trinh cam tay chi 1am viéc dugc véi dang Instruction trong khi hau hét cac
cong cu lap trinh dd hoa s& lam viéc duge ¢ ca dang Instruction va Ladder. Cac phﬁn

mém chuyén dung sé& cho phép lam viéc & dang SEC.

LD  XI10 n
| i N

CUT Y7 | ] —
AMD W38

1 1
LD X2l | [ T
OUT T1 K40 B L

Dang Instruction Dang Ladder Dang SFC

Hinh 6. 2. Cac dang ldp trinh co ban cho PLC Mitsubishi

Céc thiét bi co ban dung trong lap trinh

C6 6 thiét bi 1ap trinh co ban. Mdi thiét bi c6 cong dung riéng. Dé dé dang xac
dinh thi mdi thiét bi duoc gan cho mét ki ty:

X: dung dé chi ngd vao vt Iy gan truc tiép vao PLC

Y: dung dé chi ngd ra ndi truc tiép tir PLC

T: dung dé xac dinh thiét bi dinh thi ¢6 trong PLC

C: dung dé xac dinh thiét bi dém co trong PLC

M va S: dung nhu 1a cic co hoat dong bén trong PLC



Tt ca cac thiét bi trén dugc goi 1a “Thiét bi bit”, nghia 1a cac thiét bi nay c6 2 trang
thai: ON hoac OFF, 1 hoac 0.

Trong khuon kho cta d6 4n nay, em xin dugc trinh bay vé 2 ngén ngir lap trinh
ma em d4 sir dung dé 1ap trinh cho PLC Mitsubishi FX3U d6 1a Ladder va SFC.
6.1.3. Ngon ngir ldp trinh Ladder

La ngdn ngit c6 dang dd hoa cho phép nhap chwong trinh ¢6 dang nhu mot so dd
mach dién logic, dung céac ki hiéu dién dé biéu dién cac cong tic logic ngd vio va role
logic ngd ra. Ngon ngit ndy gan véi chung ta hon ngdn ngir Instruction va duoc xem
nhu 1d mot ngdn ngir cAp cao. Phdn mém lap trinh s& bién dich céac ki hiéu logic trén
thanh ma may va luu vao by nhé ciia PLC. Sau d6 PLC s€ thyc hién céac tac vu diéu
khién theo logic thé hién trong chuong trinh.
LD X000
OUT Y000 ﬁni {v00 4

Hinh 3.3.

Lénh LD chi khi cong tic thuong mé va duong bus trai
(Ngd ra Y000 dong khi cong tac X000 dong hay ngd vao X000 = 1)
6.2 Thiét ké diéu khién dung PLC:
6.2.1 Lwa chon PLC cho mé hinh thiét ké diéu khién mdy mai:

Can clr vao s6 dau vao/dau ra, dya trén nhitng dic diém cua hé thong tram tron
bé tong dugc trinh bay trong dd an, em lwa chon PLC Mitsubishi FX3U 32MR/ES-A
c6 thé dap tmg dugc cac yén cau ciia hé thong diéu khién va dam bao tinh kinh té véi
gia thanh hop 1y.

ansunane
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Hinh 6. 3. PLC FX3U-32MR-ES-A



o Thong s ky thuat:
- S6 ngd vao so: 16
- S6 ngd ra sb: 16, Relay
- Ngudn cung cap: 24 VDC.
- Cong suat tiéu thy: 30 W
- B6 nhd chuong trinh: 64.000 Steps
- Ddng hd thoi gian thue.
- Bo dém: 235
- Timer: 512
- Truyén thong RS232C, RS 485.
- Kich ¢d (W x H x D): 150 x 90 x 86.
Trong qué trinh thiét ké va chay chuong trinh , PLC PLC FX3U-32MR-ES - A
da dap ung dugc yéu cau ciia may mai
6.2.2 Chwong trinh Ladder:
6.2.2.1 Phén céng vao ra 1/0:

STT Pau vao Pau ra

1 X000: Start Y001: Xilanh A

2 X001: Stop Y002: Xilanh B

3 X002: EMS Y003: Xilanh C

4 X003: Sensor Y004: Xilanh D

5 X004: Cong tac hanh trinh Al Y005: Bong co mai

6 X005: Cong tac hanh trinh B1 Y006: Bong co truc lan
7 X006: Cong tic hanh trinh C1

Bdng 6. 2. Phdn céng vao ra cho PLC



6.2.2.2 So' dé noi diy:
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6.2.2.3 Mach diéu khién:
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Hinh 6. 5 Mach diéu khién



CHUONG 7 : MO PHONG MAY MAI BANG PHAN MEM
SOLIDWORKS

7.1. Muc tiéu ctiia mo phéng:

Trong qua trinh thiét ké va ché tao may mai, viéc mo phong trén phan mém

SolidWorks dong vai tro rat quan trong nham kiém tra tinh kha thi vé mat két cau,

khong gian 1am viéc,va nguyén 1y hoat dong ctia hé thong.

Muc tiéu ciia mo6 phong bao gom:

Xay dung mb hinh 3D tong thé may mai spacer va cac bo phan chinh.

Kiém tra su phu hop gitra cac chi tiét lap rap.

Mo phong chuyén dong cia co ciu mai (dong co quay, mili mai, co ciu dan
dong...).

banh gia cac nguy co va cham gitra cac by phan trong qua trinh lam viéc.

Hb trg hoan thién thiét ké trudc khi ché tao thuc té.

7.2. Tong quan vé may mai:

May mai spacer 1la mdt thiét bi duoc thiét ké chuyén dung nham thuc hién qua

trinh mai bé mat bén trong cua chi tiét dang tru rong. Pay 1a chi tiét c6 vai trd bu duong

kinh gitra cac linh kién c6 kich thudc 16n va can cau ca trong day chuyén lap rap.

May mai dugc thiét ké vai muc tiéu:

Thay thé hoan toan thao tdc mai thi cong von tén thoi gian, phu thudc nhiéu
vao tay nghé.

Tu dong hoa qua trinh mai, nang cao d0 chinh xéc, dg 1ap lai va giam sai sb
trong san xuat.

Tang ning suat lao dong, giam chi phi nhan cong, nang cao tinh 6n dinh va chat
lugng san pham.

CAu tao co ban cia may bao gém:

B6 ga ¢b dinh

Truc quay miii mai (gan dong co).

Co ciu tinh tién dé dua ddu mai vao vi tri cAn mai.

Khung may va hé thong dan dong



7.3 Mé phéng cac cum chi tiét chinh:
7.3.1 Cum kep chi tiét mai:

Hinh 7. 1 Cum co cdu kep

Cum chi tiét ndy bao gém 4 con lin dugc ga & cum kep trén va cum kep dudi,
trong d6 1 con lan s& duoc truyén dong bing dong co sang hop giam toc qua day dai

dén con lan. Con lan nay s& 1am cho chi tiét quay trong liic mai

Khi da c6 chi tiet mai: Chi tiét s€ dugc cum con lan trén kep lai va c6 dinh vi tri

Hinh 7. 2 Con lin kep chi tiét



7.3.2 Cum ddy truc mai vao:

o
Hinh 7. 3 Cum dcfy truc mai
Cum chi tiét nay bao gém 1 miéng ga dong co trugt trén 2 thanh truot, va truc mai

s& dugc gan truc tiép 1én dong co thong qua dau tuyp khoan. Cum s& dugc day vao bang

x1 lanh



7.3.3 Cum chi tiét ddy phoi cham bé mat truc mai:

Hinh 7. 4 Co cdu chém

Cum chi tiét nay bao gém 1 xi lanh day chém trai vao chém phai lam cho cum ga

2 con lan tinh tién 18n trén va 1 vit diéu chinh hanh trinh xi lanh tuy vao do day cua chi
tiét.



7.3.4 Cum cip phéi tw dpng:

N

- Cum cip phéi ty dong nay bao gom 1 thing chira phoi va phoi nam trén 1 tim

Hinh 7. 5 Co cdu cdp phéi

nam nghiéng dé phoi c6 thé tw dong lan xudng.
- Cum chir C c6 nhiém vu tha chi tiét thi nhat khi cdm bién nhan tin hiéu va
ngan chi tiét thir hai lai.
7.4 Kiém tra va cham va khong gian 1am viéc:
Trong qué trinh 13p rap va md phong hoat dong, nhom da tién hanh kiém tra k§

ludng sy va cham gitra céc chi ti€t trong toan bd qua trinh van hanh, bao gom:



- Cap phoi ty dong.

- Pua phoi vao vi tri gia cong.

- Hoat dong cua cum mai

- Thoat phdi sau gia cong.

= Két qua:

Khong phat hién bat ky va cham nao giita cac bd phan trong sudt chu trinh lam

viéc. Cac co cdu chuyén dong phu hop, dam bao khong bi can trd khi hoat dong

e Khong gian lam viéc:

- Khéng gian lam viéc ctia mili mai duoc thiét ké dam bao bao phii toan bd ving
can gia cong trén bé mit phoi.

- Miii mai di chuyén trong pham vi an toan, khong vuot qua khung may hodc
khong gian thao tac cho phép.

- Céc hanh trinh chuyén dong di dugc mé phong ky trong mdi truong
SolidWorks, khong xay ra gidi han hanh trinh hodc va cham véi céc chi tiét 1an
can.

7.5 Danh gia mé hinh:
- M6 phong hoat dong téng thé ctia méay cho thay tinh hop 1y cao.
- Cac cum co cdu phdi hop nhip nhang: cap phoi — dinh vi — mai — thoat phoi.

Hinh 7. 6 Mo phong may mai



CHUONG 8 : LAP PAT, VAN HANH VA BAO DUONG MAY

8.1. Lip diit va van hanh may:
8.1.1. Cach lap dat:

Tudi tho va hidu qua str dung may phu thudc rat nhiéu vao phuong phap sir dung
va bao quan may. Néu t6 chtrc st dung va bao quan mot cach hop 1y, may c6 thé 1am
viéc dugc trong mat thot gian dai, tr 10 dén 15 nam,

Do d6, sir dung va bao quan may, ngoai tinh chat k¥ thuat, con c6 ¥ nghia vé kinh
té.

Pé cho may mai lam viéc dugc an toan va hiéu qua doi héi nhitng cong nhan van hanh
may phai nghién ctru k¥ vé may qua ban chi dan van hanh ciia may, nghia la:
Biét diéu khién céc chirc ning ctia may mot cach thanh thao.
Nam duoc cac kién thire co ban vé vat liéu mai .
8.1.2. Yéu cdu van hanh:
Céc cong nhan dudi 18 tudi khéng dugce tiép xuc véi may.
e Dbi véi nguoi van hanh:
C6 giy ching nhan lam viéc trén may.
- Biét 1 chirc nang va lam viéc trén may mdt cach thanh thao.
- Nim duoc cac tinh chét co ban cua vat liéu phoi.
- May sau khi lap xong phai dugc chay thir khong tai mot thoi gian. Sau d6 xiét
chit lai cac bu 16ng 1ap rap trudc khi cho may chay c6 tai.
Trong qua trinh san xuat can chu y nhing diém sau:
Trudc khi lam viéc:
- Kiém tra cic bd phan truyén dong, ly hop, phanh hdm va hé thong dién c6 an
toan khong?
- Kiém tra c4c thiét bi diéu khién, nap che chan va dic biét 12 van dé boi tron cac
bd phan c6 duoc dam bao hay khong? Néu can thiét phai tién hanh bom dau
m& vao cac 6 dF, ranh truot.
Khi lam viéc:
- Co6ng nhan ding may phai mang day di bao ho lao dong, gon gang.
- Piéu kién 1am viéc phai gon gang, sach sé& tao diéu kién cho viéc thao tac dé
dang, nhanh chéng va thuén tién.
- Phéi phai lap vao truc cudn réi méi khoi dong may lam viéc.
- Khi phat hién sy c6 may phai nhanh chéng tit cong tic, dimg may bing phanh

an toan va kip thdi bao cho nguoi ¢é trach nhiém. Dé phong hién twong qué tai.



Sau khi lam viéc:
- Lam vé sinh xung quanh khu vuc may gon gang.
- Sau khi lam viéc, phai thu gon phéi va san pham cit dung vao noi quy dinh, lau
chui sach dao va dau m& trén bé mat truot.
- Cit cAu dao may dé tranh ngudi la xAm nhap va van hanh may.
8.2. Bio duong:

Bao dudng may theo dinh ky cic bd phan chuyén dong quay ctia may, bd phan
truyén banh rang ngoai, 0 lin, bac 16t gdi d& duogc bdi tron bang md. Trong hop giam
tde cac bo truyén duoc boi tron béng dau va kiém tra mutrc dau, chét luong dau béi tron
dé ting tudi tho ctia may.

8.3 Sur ¢6 may va khic phuc:

a) Su c0 may:
- Céc 6 lan, truot, truc mon gy ro anh hudng dén chat lugng san pham.
- Hé thong diéu khién 13i, dimg may giira chirng

b) Khic phuc su co:
- biéu chinh lai khoang cach.

- Thay cac chi tiét da sir dung lau, bi mon, hong.



LOI KET

Sau nhiéu tuan thyc hién lam d6 4n tot nghiép dudi sy hudng dan tan tinh cua thay
Vo Tran Anh em d4 hoan thanh nhiém vu thiét ké d6 an t6t nghiép theo dung thoi gian
yéu cau.

Trong qua trinh thyc hién nhiém vu thiét ké, em da tim toi va nghién ctru tai ligu,
g dung cac 1y thuyét vé bién dang déo trong cac tai liéu vé vat liéu hoc va kién thirc
co khi chuyén mon da dugc hoc trong truong. May mai tron trong thich hgp voi viée
san xut dng c& trung va 16n. Két cdu may don gian, diéu kién van hanh va bao quan dé
dang, két hop voi cac nganh co khi khac trong nuéce cho phép ching ta co thé san xut
dugc may nay dé cung cp san phim cho nha may ...

Trong qua trinh thiét ké mdy, vi thoi gian c6 han va kién thirc chuyén mén ciing
nhu kién thirc thyc té con it, nén viéc hoan thanh do an ctia em khong tranh khéi nhiing
sai sOt, em rat mong nhan thém duoc nhimg dong gop va chi bao cua cac thiy dé do an
duoc hoan thién hon.

Cubi ciing, em xin cam on thay V5 Tran Anh cling céc thay c6 trong khoa Co Khi,
Trudng Pai hoc Bach Khoa Da Ning da tan tinh huéng din em hoan thanh dé tai nay
va truyén dat nhitng kién thirc quy bau cho bon em trong sudt thdi gian hoc tap tai

truong. Kinh chuc cac thay co sitc khoé va thanh cong trong cong tac.

Sinh vién thuc hién

Nguyén Qudc Son
Nguyén Hitu Chiic
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