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MO PAU
1. Tinh cép thiét caa dé tai

Trong nganh co khi cat got thi may tién duoc sir dung rong réi nhat hién nay,
thuong nod chiém khoang 50% dén 60% cac may cong cu trong cac phan xudng co
khi [1].

Péi voi sinh vién nganh co khi, viéc tim hiéu cau tao, nguyén ly hoat dong
ctia c4c loai may cong cu ndi chung, may tién néi riéng 1a mot trong nhung yéu cau
can thiét gitp nguoi hoc c6 thé nim bat quy trinh ¢éng nghé, cac budc nguyén
cong trong san xuat ché tao cac san pham co khi. Bé hiéu duoc két cau caa may
tién, nguyén ly hoat dong va cach van hanh may nham co thé sta chita, cai tién thi
ngudi hoc can duoc trang bi day da ca vé kién thac va ki ning sir dung. Trong qua
trinh hoc tap nghién ctru ngudi hoc can duoc thyc hanh, duoc quan sat may tién,
quan sat cac két ciu co ban cua may va nhin thiy su hoat dong caa may. Do vay
doi hoi dau tu cho thiét bi thi nghiém cia mdn hoc nay 16n. Mat khac dé ngudoi hoc
c6 thé hiéu dugc céac kién thirc cia mdn hoc nay doi hoi ngudi hoc phai co kha
nang tuong tuong tét. Vi vay dé co thé hoc tap tbt mén nay ching ta phai xay dung
mot phuong phap giang day ciing nhu phuong phap hoc mét cach phu hop. Mot
trong nhitg phuong phap phu hop do6 1a phuong phap hoc tap cha dong, né sé tang
kha ning tiép thu ciia nguoi hoc. Theo mot sé nghién cau thay rang kha nang tiép
thu kién thuc cua nguoi hoc tang 1én khi dugc két hop nhiéu giac quan vao hoat
dong hoc tap. Giang day ly thuyét két hop véi md phong hinh anh chinh 1a té chic
cac hoat dong hoc tap da dang va phong pht gitip 1am ting kha ning tiép thu kién
tharc ctia nguoi hoc.

Véi muc dich ning cao tinh thyc t& cia mén hoc, ¢6 thé truyén dat mot cach
nhanh nhat d& hiéu d& nhé nhat dbi véi nguoi hoc, nhom tac gia da nghién ciu va
thue hién dé tai “M6 phéng hdp chay giao may tién da ning phuc vu giang day
vé ky thuat co khi”.



2. Muc dich nghién cuu

Tao hinh anh truc quan, sinh dong gidp nang cao tinh thuc té cia mén hoc tir
d6 nang cao chat luong hoc tap cho sinh vién nganh ky thuat co khi.
Dua ra quy trinh xay dyng mot tai liéu giang theo phuong phap mo phong.

3. Poi twong nghién cieu, pham vi nghién cieu

Déi twong nghién ciru:
Nghién ctru cac phuong phap giang day.
Nghién ciru may tién da nang.
Nghién ctu cac phan mém CAD.
Pham vi nghién cizu:
M6 phong céc chi tiét.
M6 hinh hoéa hop toc d6 cua may tién da nang.
M6 phong nguyén ly hoat dong hop tde do cua may tién da ning.
4.Y nghia khoa hoc va thuc tién
Xay dung tai liéu giang day truc quan cho sinh vién nganh ky thuat co khi.
Dua ra quy trinh thyuc hién bai giang theo phuong phap moé phong
Panh gia dugc uu nhuoc diém cia phuong phap mé phong khi giang day vé
v¢€ ky thuat co khi.



Chwong 1. TONG QUAN VE MAY TIEN VA TAM QUAN TRONG CUA
MAY TIEN

1.1. May tién

1.1.1. Téng quan vé may tién

May tién 1a loai may cat kim loai duoc st dung rong réi nhat trong nganh co
khi cat got. Thuong né chiém khoang 50% dén 60% trong cac phan xudng co khi.
May tién van nang lam dugc cac viéc sau:

gia cdng cac mat tron xoay ngoai va trong

gia cdng mat dau, ta r va cat ring

gia cong cac mat khong tron xoay véi cac d6 ga phu tro. [1]

1.1.2. Két cdu may tién

May tién bao gom: (hinh 1.1)

bo phan cé dinh

bo phan di dong

bo phan diéu khién

* Bo phan c¢b dinh: gdm c6 than may duoc gan ¢ dinh véi bé may, trén bo
phan cb dinh c6 lap dat hop téc do va hop chay dao. [1] (hinh 1.2)

Két cau ctia than may c6 nhiing dang rat khac nhau, thuong phai can ct vao
cac luc phat sinh trong qué trinh gia cong tac dung vao than may (luc cat, luc kep
chat, luc quan tinh ...); dong thoi chi y téi cac bo phan dit trén than may; kich
thudc, hanh trinh cia nhitng bo phan chinh. Than may c6 dang nam ngang va dang
thang dung (tru may). Cac than may loai khung thuong duoc ché tao tirng bo phan
riéng biét va ghép lai vai nhau bang méi ghép bu 16ng. Pé tao do giam chan tét,
cac mit tiép xtic duoc gia cong véi do chinh xac cao va hai chi tiét ndi véi nhau
phai ciing mot vat liéu. khung may loai dam va khung ho dé ché tao, dé lap rap va
sua chira hon loai khung kin, nhung d6 cing virng lai kém hon. [3]

Ké&t cau mat cat ngang than may thuong dung hinh 1.3
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Hinh 1. 2. Than may ti¢n
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Hinh 1. 3. Mdt cdt ngang than may tién

* B9 phan di dong va diéu chinh dugc gdm c6 hop xe dao, ban dao, u dong
c6 thé truot trén sdng truot cua than may, séng trugt ngang cua u dong va ban dao.
[1] Két cau hop chay dao may tién nhu hinh 1.
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Két cau cum truc chinh may tién (hinh 1.5)

Cum truc chinh may tién da nang 1a mot trong nhitng chi tiét quan trong vi
n6 quyét dinh dén do chinh xac caa cac chi tiét khi gia cong. Néu truc chinh may
cong cu khong dam bao vé do bén thi s& bi cong vénh khi chiu luc cat, dan dén sai
s6t trong gia cong cac chi tiét vi vay viéc tinh toan dé dam bao yéu cau déi véi truc
chinh may cdng cu la mot nhiém vu quan trong.

Hinh 1. 5. Cum truc chinh may ti¢n
3.1.3. Nguyén ly hogt dong may tién

MAdi lién hé giira cac chi tié va té hop cac chuyén dong tao hinh lién két véi
nhau trén may tién duoc biéu dién qua so do két cau dong hoc (Hinh 1.6). Qué
trinh gia cong tao bé mat chi tiét cia may tién duoc thuc hién nhd chuyén dong
quay tron cua phéi(phdi dugc gan vao truc chinh) va qua trinh chuyén dong tinh
tién cua dao tién.

Truc chinh chuyén dong & céc cap tdc d6 khac nhau 1a nho sy an khop cua
cac cip banh riang trong hop téc do, sy thay dbi cac cap toc do nho sy di chuyén
truot cha cac banh rang . Pé tao ra chuyén dong tao hinh theo y muén thi ban may
phai chuyén dong theo quy luat, dé thuc hién chuyén dong do thi hop chay dao
may tién duoc ché tao bai cac cap banh ring dn khép véi nhau véi do chinh xac
cao. [1]



®\U déng

Vit me

Hinh 1. 6. So d6 két cdu dong hoc may tién ren vit van nang
1.2. Nhirng khé khin khi hoc vé may tién

May tién 12 mot trong nhitng may c6 hé théng truyén dong kha phic tap, su
diéu chinh cac téc do cua truc chinh dugc thuc hién nhd su an khop cua cac cip
banh rang, két cau may tién gom nhiéu truc, nhiéu banh rang, hé thong diéu khién
la nhitng co cdu dic biét. Trén may tién c¢d nhiéu két cau co khi dac tha, do vay khi
hoc vé may tién, néu chi doc ban v& 2D khéng dugc nhin truc tiép thi ngudi hoc rat
kho hinh dung ra duoc két ciu, phuong thirc hoat dong cua may.

Khi hoc vé may tién néu ngudi hoc duoc quan sat, dugc van hanh may dé
xem phuong thic hoat dong ciing nhu tim hiéu két cau céc chi tiét, cau tao cua
may thi kha nang ghi nhd cua ngudi hoc sé rat cao, tuy nhién vai diéu kién thiéu
thdn vé co so vat chét, viéc hoc tap nhu vay s& doi hoi vén dau tu 1on, dé ngudi
hoc c6 dugc cai nhin gan séat voi thuc té ma van giai quyét duoc van dé kinh té thi
giai phép tot nhat 1a dung cac video md phong dé giang day, hoc tap vé may tién
cling nhu cac may moc cong cu .
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Chuwong 2. PHAN MEM MO PHONG
2.1. Phwong phap moé phéng

2.1.1. Khai ni¢m

Hién nay md phong dugc st dung rong rai trong cac linh vuc nghién ctiu
khoa hoc. Cac dbi twong nghién ctru dugc xay dung mé hinh nhd cac phan mém
Dua vao cac két qua thu duoc trong qué trinh 1dam md phong sé dinh ra cac hudng
nghién ctu hodc cac hudng phat trién trong qué trinh san xuat.(Hinh 2.4) [4]

To chirc
hoat déng
day hoc
DO Luong Mo hinh —X—  Kétqud
nghién clru

I3 |

Hinh 2. 1. So @6 phirong phdp mé phong
2.1.2. Pdc diém khi siz dung phuwong phdp mé phéng trong day hoc

Sir dung md phong trong giang day hoc tap s& c6 nhiéu diém manh.
- str dyng céc hinh anh dong moé phong hinh anh cac chi tiét ciing nhu mé ta cac
chuyén dong gidng nhu thuc té cta cac chi tiét.
- phét huy t6i da kha ning cia nguoi giang day nang cao hiéu qua giang day.
- gilp ngudi hoc nhanh chéng nam viing kién thic rat ngan thai gian hoc tap.

Nhu vay ap dung mé phong vao giang day vé ky thuat co khi la hoan toan
phu hop.

Tuy nhién phuong phap doi hoi phai thuc hién cac md phong bang phan
cting hoac phan mém sau dé thyc hién céc su 1y su pham trén mo phong dé co thé
thue hién giang day trén mo hinh. Nhu vay mot trong nhiing yéu té khong thé thiéu
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trong md phong d6 1a cac cong cu md phong, véi su phét trién cua céng nghé
thong tin rat nhiéu cac phan mém moé phong da duoc phat trién va giup nguoi
nghién ctru cling nhu ngudi hoc nhanh chéng tim hiéu van dé. O nudc ta cac phan
mém hd trg md phong trong linh vuc co khi kha phat trién, c¢d thé ké dén cac phan
mém nhu Autodesk Inventor, Solidworks, Catia, Unigraphic NX...

2.2. C&c phan mém md phéng
2.2.1. Phan mém Catia

Phan mém Catia 12 mot phan mém CAD/CAM/CAE hoan chinh, dugc wng dung
rong rai trong linh vuc co khi ché tao.

Kha nang cuaa Catia

- Thiét ké céc chi tiét, cac san pham co khi

- Lap rap cé4c chi tiét co khi thanh cum chi tiét,hodc cac san pham co khi
hoan chinh

- Tao cac ban vé Iap tir cac chi tiét da duoc thiét ké tir trudc.

- Thuc hién qué trinh cdng nghé trong ché tao chi tiét trong gia cong cac san
pham.

Pham vi wng dung cua Catia

Catia c6 pham vi ng dung rong 16n, trong tat ca cac linh vuc,tir co khi dén
xay dung, dong tau dién, dién tu ...

Céac modul cia phan mém [7]

Mechanical Deigsn: thiét ké cac chi tiét co khi, cac chi tiét bat ky

Shape Design and Styling: thiét ké cac bé mat, co thé thiét ké cac bé mat bat
ky, nhu bé mat vo 6 td, may bay, tau thuy.

Analysis: Tinh toan kiém tra d6 bén céc chi tiét, thuc hién cac bai toan co
hoc chit rin, co hoc chat long, phan tich cac qué trinh cong nghé nhu dac, cit got
kim loai.

Manufacturing: Két ndi véi qua trinh CAD dé thyuc hién gia céng ché tao
chi tiét.

Equipments and systems: xay dung céc trang thiét bi, cac hé thdng caa nha
xudng theo cac tiéu chuan.
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Plant Engineering: Cho phép thiét ké day chuyén san xuat.mat bang san
Xuat nha xuong

CATIA: 1a phan mém rat manh né giai quyét nhiéu bai toan nhu:

Thiét ké cac san pham co khi: thiét ké khuén, thiét ké tau thuy, 6 t6, may
bay, c4c dang tim vo...

Thiét ké cac kiéu dang hinh hoc 3D véi nhitng mit cong bat ky.

Phan tich két ciu bang phuong phap phan tir hitu han (FEM).

Gia cong CNC.

Thiét ké nha xudng.

Thiét ké hé thong dién, dién tir, thay lyc.

MO0 phéng dong hoc.

2.2.2. Phan mém Unigraphic NX

Unigraphic NX 12 mot phan mém CAD/CAM/CAE manh gitp ngudi ding
mé phong céc chi tiét, san pham nhanh, chinh xac va hiéu qua. [8]

Kha nang ctia Unigraphic NX [8]

- Phan mém c6 cac kha ning nhu phan mém Catia,co thé n6i Catia va
Unigraphic NX 1a hai san pham c6 tinh nang teong dong nhau, Unigraphic NX c6
thé thuc hién cac cong viéc sau:

- Thiét ké céc chi tiét, cac san pham co khi

- Lap rép céc chi tiét co khi thanh cum chi tiét,hay san pham co khi hoan
chinh

- Tao cac ban vé chi tiét, ban v& Iap tir cac chi tiét da duoc thiét ké tur trude.

- Thyc hién qué trinh céng nghé trong ché tao chi tiét trong gia cong c4c san
pham.

Cic md dun cia phan mém

Bao gdm 7 md dun

Model

La mo dun gitp nguoi s dung tao cac cac khéi hinh hoc, cac chi tiét may
duai dang 3D
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Mo dun nay gém 9 lya chon nho cho ngudi sir dung
Model: md hinh hda cac chi tiét.

Assembly: Tao ban vé lap 3D.

Shape Studio: Xay dung cac mat cong.

NX Sheet metal: Tao céc chi tiét dang tdm kim loai.
Aero Sheet Metal: Tao céc chi tiét dang tam cong.
Routing Logical: Bo tri cac duong ong.

Routing Mechanical: Thiét ké duong dng co khi.

Routing Electrical: Thiét ké h¢ thong dién.
Black: Tao chi tiet tir mot file thict ke trang

Drawing

Tao céc ban vé ky thuat theo c4c tiéu chuan cua thé gidi ciing nhu Viét Nam.
Simulation

Phan tich tinh todn cac bai toan co hoc vt rin, va chat long.
Manufacturing

M6 phong gia cng, tao chuong trinh gia cong,dua ra duong chay dao tdi uu
Inspection

Thiét ké cac chi tiét theo cac tiéu chuan.

Mechantronics Concept Design

Ship Structures

Thiét ké két cau tau thay.

2.2.3. Phan mém Solidwworks

Phan mém Solidwork 1a mot phan mém cé kha niang mé hinh hoéa 3D tot véi
nhitng cong cu than thién véi ngudi ding, gitp ngudi thiét ké nhanh chong thiét ké
cac chi tiét. Solidworks 1a mot phan mém CAD manh nho kha nang sir dung hinh
linh hoat.

Chute ning ctia phan mém

- Thiét ké céc chi tiét co khi

- Lép rap cac chi tiét co khi

- Tao ban vé& 2D tur cac chi tiét co khi.
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2.2.4. Phan mém Autodesk Inventor

Autodesk Inventor 1a phan mém CAD duoc st dung dé thiét ké céc chi tiét
co khi, dac biét 1a c4c chi tiét may tiéu chuan.

Tuong ty nhu phan mém CAD khéc, Autodesk Inventor c6 cac kha ning
sau:

- Thiét ké céc chi tiét

- Tinh toén thiét ké cac chi tiét may tiéu chuan

- Lap rép céc chi tiét

- Tao ban vé 2D

- Tao khudn mau.

2.3. Phan tich lwa chen phan mém mé phéng

Tir yéu cau, muc dich cua dé tai 1a tao ra cac hinh anh, cac hoat canh dé kich
thich su ghi nhé cua nguoi hoc khi hoc tap nghién ciu hoc phan vé ki thuat co khi,
khi phan tich tinh ning cua cac phan mém thay phan mém Autodesk Inventor 1a
mot phan mém manh trong mé phong céc chi tiét may, c6 thé nhanh chéng gitp
nguoi thuc hién tao ra cac md hinh, ciing nhu tao cac chuyén dong mot cach tét
nhét, tir nhitng phan tich trén, tac gia da sir dung Autodesk Inventor dé thyc hién
dé tai nay.

2.4. Xay dung quy trinh thuc hién bai giang mé phéng giang day hap téc do
may tién

Quy trinh xay dung mat bai giang theo phuong phap mé phong dugc thuc
hién theo so db sau: hinh 2.5
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* Nghién ctru nguyen ly 1am vi¢e

« Nghién ctru két cau cua may tién
* H¢ thong truyen dong
« Heé thong diéu khién

» Xac dinh muc dich cta bai hoc
+ Kién thue can phai thu dugc sau khi hoc
* K¥ nang dat duoc

« M6 phong két cau

‘, * M6 phdng nguyén ly hoat dong
Str dung

Autodesk
Inventor

. Glang day két hop mo hinh da mo6 phong
v6i cac file trinh chiéu

* Giao nhiém vu cho nguoi hocvé thyc hién
mo phong cac phan tuong tur

T6 chirc giang
day

\—/\—/;/;/

Hinh 2. 2. So do t6 chirc giang day theo phirong phdp mé phong
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Chuwong 3. MO HINH HOA, MO PHONG MAY TIEN
3.1. M6 hinh héa hop chay dao may tién

3.1.1. M6 hinh héa ké cdu hép chay dao

a. Mo hinh héa banh ring

Str dung chirc ning Design Accelerator, chon Gear dé mo hinh hoa béanh
rang, tai hop thoai Gear Component Generator, muc Design nguoi lam khai bao
cac thong s6 nhu mé dun, s rang, ty sb truyén ... (hinh 3.1), muc Caculator dé
tinh toan banh rang (hinh 3.2)
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Spur Gears Component Generator

ﬁ Design | fig Calculation

1 3
»

Commaon
Diesign Guide Pressure Angle Helix Angle
[Center Distance v] 20,0000 deg » (.0000 deg k
Desired Gear Ratio Unit Corrections Guide
0.1267 ul = | [[]internal ’L.Iser v]
Module Center Distance Total Unit Correction
2,000 mm| 168,806 mm - 0.193%u v | Prevew.. |
Gearl Gear2
[Cumponent 'I Cylindrical Face No Madel '] E Cylindrical Face
Mumber of Teeth Mumber of Teeth
45 b ,E‘f] Start plane 0 b E ,E‘f] Start plane
Facewidth Unit Correction Facewidth Unit Correction
amm k 20 mm Foo-0.1936 ul k
3:34:58 PM Design: Gear 2: The Unit Correction (x) is less than the Unit Correction without Tapering (x5
3:34:58 PM Calculation: Calculation indicates design compliance!
# Pt
calate | [ ok ][ cancel |[ss]
Input Type Size Type Reaching Center Distance
() Gear Ratio i@ Module (@ Teeth Correction
(@ Mumber of Teeth (") Diametral Pitch Helix Angle
Unit Tooth Sizes
Gear 1 [ Gear 2
Addendum = 10000 ul »  1.0000 ul -
Clearance o= 0.2500ul »  0.2500ul -
Root Fillet ref  0.3500 ul » 0,3500ul -

Hinh 3. 1. Hgp thoai Spur Gear Component Generator, tap Design
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Spur Gears Component Generator @

ff} Calculation Iﬂ @
“«

Method of Strength Calculation Results
’ISD £6336:1996 | |F; 208,298 M
F, 73.594N
Loads
Gear 1 Gear 2 Fs 0.000N
F 220,916 M
Power P 1000 kw b 0.980 kw n
W 4,817 mps
1000,00 k|| BO7.14
Speed n m = N 6835.762 rpm
Torque T 958Nm P 14.241Nm Gear 1
Efficiency n  0.980ul b SH 1961l
_ Sp 3.675ul
Material Values
con 1 — Spigt 1,742 ul
ear [C] |user material See 735 4
Gear 2 [ |User material Gear 2
Bending Faﬁgue Limit EFIiF" 352.0 MPa I 352.0 MPa I SH 1.965 ul
3 5.548 ul
Contact Fatigue Limit Oy 1140.0MPa P 1140.0MPa r F ul
5 1748
Modulus of Elasticity E 206000 MPa k206000 MPa r Hat .
See 11,413 ul
Poiszon's Ratio o 0.300u b 0.300ul b
Heat Treatment 2ul Foo2ul r
Required Life Ly, 10000 hr ¥
Factors ] [ Accuracy I %
¥ ¥

[ Calculate ][ Ok J[ Cancel ]

Hinh 3. 2. Hép thoai Spur Gear Component Generator, tap Caculator
b. M6 hinh héa truc
Str dung chuc nang Design Accelerator, chon Shaft, tai hop thoai Shaft
Component Generator,
Muc Design khai bao duong kinh, kich thudc cho cac doan truc, chon vat
goc hay c6 ranh khoét ... (hinh 3.3).
Muc Caculator va Graphs tinh cho truc (hinh 3.4, hinh 3.5).
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Shaft Component Generator

oy B o 5 aER5
»

Flacement

‘ﬁ‘ ‘ﬁ‘ ‘ ] ‘ Asis, Start, Orientation [uate

Sections
secons EET TR

0 H 21 B cyinder0x30
= 21 B cyinderdx

4 Cylinder 25x 30

¥

Templates Library

Hinh 3. 3. Hgp thogi Shaft Component Generator tap Design
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Shaft Component Generator

& Design | & Calculation | |25 Graphs | ™| &l
Material Loads & Supports Results - [%
B [omer rotere voma e wE | =0.000 ren
Mass 0,486 kg
Modulus of Elasticity E 206000 MPa > - " ... ] a 0.983 MPa
- Radial Force 151 E
Modulus of Rigidity G 830000 MPa [ Tg 0,165 MPa
Density P 7860 kg/m"3 (3 T 0.000 MPa
or 0.000 MPa
Calculation properties Greg 1.023MPa
Use density oo 0.080 microm
Use shear displacement ratio 1.188 ul 3 L1 0.00 deg
Mumber of Shaft divisions 1000 ul 3 1. Load
de of reduced str fiy -0.080 microm L
Mode of reduced stress HMH - fx .000 microm = l
2D Preview 1. Support
Fz 0.000 M
Fy 52,179 N
Fx 0.000 M
Ty 0,000 microm /M
fy -0.000 microm
b & & fi 0.000 microm
=N 2, 2. Support
Fz 0.000 M
Fry 52.588 N
Fx 0.000 M
Ty 0,000 microm /™
fy -0.000 microm =~ || o
¥ ¥
[ calagate  |[ ok ][ cancal >>
Hinh 3. 4. Hgp thoai Shaft Component Generator tap Caculator
Shaft Component Generator =
| S5 Desion | £ Caadation | 2t Graphs | wdXAa
Graph Selection Graph Results = &
L 90.000 mm
YZ Plane Mass 0.486 kg
¥Z Plane
Bending Moment O 0.933 MPa
¥z P:E'"E g 0,165 MPa
%Z Plane
Deflection Angle b A . @ A d T 0.000 MPa
YZ Plane = or 0.000 MPa
¥Z Plane
Deflection red LOZ3MPa |-
YZ Plane Frnzy 0,080 microm
XZ Plane
Bending Stress o 0.00 deg
YZ Plane 1. Load
¥Z Plane 7 1 )
fi -0.080
Shear Stress 50 f ¥ microm
YZ Plane " ] | | fy 0,000 microm
XZ. Flane ] 52,1794 N 52..588 N . 1. Support
Torsional Stress 30 —
Tension Stress i Fz 0.000N | |
Reduced Stress E 20 4 Fy 52,1791
Ideal Diameter ]
10 Fx 0.000N
0 ] Yy 0.000 microm/M
— T T T T —— )
0 1 210 30 40 50 &0 70 80 90 fy -0.000 microm
Length [mm] fy 0,000 microm

Hinh 3. 5. Hgp thogi Shaft Component Generator tap Graphs
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c. Md hinh hda vé hép téc dg va céc chi tiét khac
Sir dung cac cong cu tao hinh caa phan mém dé md hinh héa céc chi tiét, md
hinh héa vo hop tée do, cac co cau diéu khién... (hinh 3.6).

Hinh 3. 6. Md hinh héa cac chi tiét khac

d. Ldap rap cac chi tiét
Str dung céc cong cu ¢ moi truong Assembly dé gan két cac chi tiét lai voi
nhau thu dugc md hinh cua hop chay dao may tién (Hinh 3.20)
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Banh rang Truc ong 16t

Hinh 3.7. Cum trucso 1

Hinh 3.8. Md hinh cum truc so 1
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ong 16t dai 6c  ong 16t 7 Banh rang

Truc Banh rang

008680808 — 1

Hinh 3.9. Cum truc sé 2

NIHEIN

@..61.

.‘9'0 a‘

Hinh 3.10. M6 hinh cum truc s6 2
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Banh rang Banh rang Truc Banh rang

Hinh 3.11. Cum truc sé 3

Hinh 3.12. M6 hinh cum truc sé6 3
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Banh rang Banh rang Truc
Hinh 3.13. Cum truc s6 6

Hinh 3.14. M6 hinh cum truc sé 6
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— 1
= '
e -
— =
Bdnh rang ong 1 6t Bdnh rang dau noi Truc

Hinh 3.15. Cum truc sé 7

Hinh 3.16. M6 hinh cum truc sé 7
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[ I S - 1 -t 1 — " |14 —
Alf

Banh rang Banh rang Truc Badnh rang trong

Hinh 3.17. Cum truc sé 8

Hinh 3.18. M hinh cum truc sé 8
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4

Hinh 3.20.b. M6 hinh lap rép hép chay dao may tién — hwéng nhin 6
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Hinh 3.20.c. M6 hinh lap rap hgp chay dao may tién 2D
3.1.2. M6 phaeng nguyén ly hoat dong

Pé md phong nguyén ly hoat dong, vao méi trudng Dynamic Simulation,
tién hanh cac budc md phong xay dung video md phong nguyén Iy hoat dong cua
hop chay dao may tién (hinh 3.21).

Design Model Inspect Tools Manage View Environments GetStarted | EISSRITEWGD]
# Mechanism Status % Unknown Force \Q Publish to Studio

44 \-:,J w Dynamic Mation g Publish Movie VAT f \A
= L S 5 T
Force Torque | Qutput Simulation lation| Parameters | Export to FEA Finish
Grapher "\ Trace Settings | Player Dynamic Simulation
Joint Load ‘ Results Animate Manage * Stress Analysis Exit _

5
Tnsert Joint [ Y soints Table -
Simulation Player

| 1a= B> @

100.000 5 10000 i

F Spur Gears:22

E Bearing: 15
E Bearing: 17 IRnHinQL Cylinder on Plane vl

Categories : Rolling joints

NG
32 Jpete

Cylinder on Plane

By welded group:5
By welded group:e
By Welded group:7
By Welded group:8
*.'g Mobile Groups

00:00:00

0%

[

Sk shaft:s
Bk Shaft:10
Gg Spur Gears: 27
F Spur Gears:4 Plane Cylinder

G@Pavts:l .
DEEREE 2 | Cylinder
{Parts MR1:1 = M iz bz o

@Parts:l kl Origin E QOrigin

@Part}':l % 1 m XfZ axis

Q Flanar: 1 (Spur Gear2:1, Spu
Q Revolution:24 (Part7: 1, Par{ 0K Apply
(© £ cyindrical:25 (Part7: 1, P
@chindrialize (Part3:1,5
Q Cylindrical: 27 (Welded grour
Q Cylindrical: 29 (Welded grour

e o B

Hinh 3.21. Méi truong Dynamic Simulation
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3.2. Ung dung mé phéng vao giang day
3.2.1. Yéu cdu

Giang day vé may tién, phan hop toc do véi yéu cau, ngudi hoc nam viing
cac phan nhu sau:

+ Nam viing dugc nguyén Iy hoat dong cia may tién.

+ Tinh toan dugc Iuwgng chay dao cua may tién.

+ Hiéu dugc cach thay ddi lugng chay dao caa may tién.

+ Hiéu duoc cau tao hop chay dao may tién.

+ Tim hiéu duoc két cau céc vi tri 6 d, banh rang di truot.

3.2.2. Khi khong s dung mé pheng

Khi khong stir dung md phéng, giang day bang hinh anh nhu hinh 3.22, va
phai giai thich trén hinh dé nguoi hoc khé nim bat dugc cac yéu cau nhu trén muyc
gia thiét.

Tim hiéu cau tao ho tdc d6 thdong qua ban v& nhu hinh 3.23

Véi céch chi sir dung hinh vé&, dé giai thich cho nguoi hoc thi viéc hiéu duoc
sau hop toc do may tién 1a mot viéc rat kho khin, vi ban vé phuc tap va sé luong
hinh vé I6n, hinh vé phan tan, va la ban vé 2D, do vay viéc giai thich doi hoi sy ty
my ciing nhu yéu cau mot kha ning tudng tuong tot cua ngudi hoc. Nhu vay can
c6 mot hinh anh truc quan sinh déng va co thé tao cac hinh dong dé co thé cho
ngudi day cling nhu ngudi hoc d& dang hiéu rd ciu tao ciing nhu nguyén 1y hoat
dong caa may.
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Hinh 3.22. So d
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3.3.3. Sir dung phwong phdp mé phong

Moi yéu cau s& duoc giai thich trén mé hinh mé phong video, trén mé hinh
ngudi hoc s& duoc xem su an khép cua cac banh ring dé tir 6 thiy duoc sy thay
ddi cac cép tdc do, xem dugc cau tao cua banh rang cling nhu truc ... xem duocC
banh ring di truot tir 46 hiéu dwoc qué trinh chay dao (hinh 3.24, hinh 3.25)

Hinh 3.24. Mét hoat canh trong video mé phong nguyén ly hop chay dao may tién

Pong ly hop C2

Hinh 3.25. Mét hoat canh trong video mé phong nguyén ly hop chay dao may tién
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KET LUAN VA KIEN NGHI

Dé tai dd mo6 hinh hoa duoc cac chi tiét hop chay dao may tién, mé phong
nguyén Iy hoat dong caa hop chay dao, tir d6 tao tai liéu dé thuc hién giang day
theo phuong phap mé phong gilip ngudi hoc nhanh chéng tiép thu dugc kién thuc,
ddng thoi sé& gitp dé hinh dung va nhé 1au céc kién thie da hoc dugc.

Dé tai cling dua ra mot quy trinh dé xay dung cac bai giang theo phuong
phap giang day mo hinh hoa, dé tir d6 co thé xay dung nhiéu hon nita céc tai liéu
tuong tu.

Han ché cua dé tai 1a thoi gian ¢6 han nén tinh ty mi voi céc chi tiét chua
thuc su chinh xac, moé hinh chua c¢6 dugc tinh twong tac nén hiéu qua con chua
cao.
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