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DAl HOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PH SU PHAM KY THUAT Péoc 1ap - Tw do - Hanh phac

THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:

- Tén dé tai: Nghién cu wng dung phan mém ADAMS VIEW trong mé phéng hé
truyén dong co khi

- M s6: T2023-06-20

- Chu nhiém: TS. Nguyén Phi Sinh

- Thanh vién tham gia:

- Co quan chu tri: Truong DPai hoc Su pham K§ thuat — Pai hoc Pa Nang

- Thoi gian thyc hién: 12 thang (T thang 03/2024 dén thang 02/2025)
2. Muc tiéu:

Tim hiéu @ng dung phan mém Adams View trong mé phong hé truyén dong co khi phuc
vu hd trg ddo tao va nghién ctru cia sinh vién, giang vién.

3. Tinh méi va séng tao:

Hién nay phan mém Adams View chua duoc nghién cau va ang dung nhiéu trong nudc,
thém vao d6 tac gia cling nhan thiy cac hoc phan lién quan dén tinh dong hoc va dong lrc
hoc céc hé thdng truyén dong co khi hay co ciu van chwra duoc chi trong trong nha trudng.
Hau hét cac hoc phan lién quan dén Co 1y thuyét, Chi tiét may, Truyén dong co khi rat it
gidi thiéu vé phan mém md phong dong hoc va dong luc hoc. Chinh vi vay tac gia dé xuat
nghién ciru nay dé tong hop va xay dung cac bai gigi thiéu vé phan mém Adams View va
phuong phép xay dung cac md phong dong hoc va dong luc hoc. Két qua nghién cau sé 1a
ngudn tai lidu tong hop hd tro cho giang vién va sinh vién Co khi, Co dién tir trong nghién
ctru va md phong céc hé truyén dong co khi.

4. Tém tat két qua nghién ciu:

Pé tai da nghién ctiru va trinh bay chi tiét huéng dan cach sir dung phan mém Adams View
cling nhu phuong phap xay dung mé hinh md phong cac hé truyén dong trong co khi tir cac
bai mau don gian nhu md phong Vat roi ty do, con lic don cho dén cac bai md phong co
c4u co khi 2D, 3D phirc tap khéac. Tai liéu duoc trinh bay kha chi tiét, cu thé dé ngudi doc
c6 thé tham khao hoc tap va nghién ctu.
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5. Tén san pham:
- 1 bai b&o khoa hoc da duoc dang trén Proceeding hoi thao ATiIGB 2024 (IEEE Explore)
6. Hiéu qua, phwong thirc chuyén giao két qua nghién citu va kha ning ap dung:

Két qua nghién ciru dugc trinh bay béo cao va mot sé video mé phong duoc chuyén giao
cho Khoa Co khi phuc vu nghién ctru va dao tao

7. Hinh anh, so' @ minh hoa chinh
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TM. Héi dong Khoa Chii nhiém dé tai
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Mdu 4. Thong tin két qua nghién cizu bang tiéng Anh

INFORMATION ON RESEARCH RESULTS
1. General information:

Project title: Nghién cttu wng dung phan mém ADAMS VIEW trong md phéng hé
truyén dong co khi

Code number: T2023-06-20
Coordinator: Nguyen Phu Sinh

Implementing institution: University of Technology and Education — The University of
Danang

Duration: from 03/2024 to 02/2025
2. Objective(s):

The objective of this research is to study and apply Adams View for simulating mechanism
transmission in training and research for students and lecturers.

3. Creativeness and innovativeness:

Currently, Adams View software has not been widely researched or applied in the country.
In addition, the author has also noticed that subjects related to the kinematics and dynamics
of mechanical transmissions or mechanisms have not been given much attention at our
University. Most of the subjects related to Theoretical Mechanics, Machine Elements, and
Mechanical Transmission rarely introduce software for simulating kinematics and
dynamics. Therefore, the author proposes this research to synthesize and develop an
introductory report on Adams View software and methods for building kinematics and
dynamics simulations. The research results will serve as a comprehensive resource to
support lecturers and students in Mechanical Engineering and Mechatronics in studying
and simulating mechanical systems.

4. Research results:

The research presented detailed instructions on how to use Adams View software, as well
as the method for building models to simulate mechanical transmission and mechanisms
from simple example simulations such as free-fall objects and pendulums, to more complex
2D and 3D mechanism simulations. The report is presented in great detail and specificity
so that students can use it for reference, learning, and research.

5. Products:
14



One scientific paper published in the Proceedings of the ATiGB 2024 Conference (IEEE
Xplore)

6. Effects, transfer alternatives of research results and applicability:

The research results are presented in a report, and several simulation videos have been
transferred to the Department of Mechanical Engineering for research and training
purposes.

7. Hlustrations
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MO DAU
1. Téng quan tinh hinh nghién ctu

Nghién ctru tmg dung phan mém trong cac linh virc khoa hoc va k¥ thuat dang tré thanh
mot xu hudng quan trong trong qua trinh phat trién cong nghé hién dai. Cac phan mém thiét
ké ngay cang tré nén manh mé hon, hd trg cac ky su, nha khoa hoc va céc chuyén gia trong
viéc thiét ké, md phong, phan tich va téi vu hoa cac hé théng phuc tap. Viéc ang dung phan
mém thiét ké khong chi gitp giam thiéu chi phi, thoi gian san xuit ma con nang cao chat
lwong, hiéu suat va tinh bén vitng cua cac san pham, dong gop vao sy phat trién chung cua
cac nganh cong nghiép. Trong linh vuc co khi, phan mém h tro thiét ké, mo phong cac co
ciu co khi hodc cac hé thdng truyén dong giup cho cac k¥ su va nha nghién ciru phan tich,
danh gia cac mo6 hinh dong hoc, dong luc hoc, bién dang, do bén...nhdm tdi wu hoa cac hé
théng. Trong linh vyc robot, phan mém gitp thiét ké va moé phong cac chuyén dong cua
robot trong cac méi truong thyc té, gitip cai thién hiéu qua cong viéc va kha ning hoat dong
tu dong. Trong k¥ thuat hang khong, phan mém mo phong cac hé théng dong co, khi dong
hoc, giup du doan hiéu suat va téi wu hoa thiét ké may bay. Hién nay nhiéu phan mém thiét
ké, mo6 phong da dugc phat trién va thuong mai hda nhu ANSY'S, CREO, SOLIDWORK......
Trong d6, ADAMS VIEW Ia mdt trong nhitng rng dung kha manh mé va hi¢u qua trong
mo phong dong hoc, dong luc hoc co khi. Phan mém nay cung cép mot nén tang manh mé&
dé mo phong, phan tich va tdi uu hoa cac hé thong co hoc phirc tap, giup cac nha khoa hoc
va k¥ su phat trién cdc mo hinh va cai thién hiéu suit hoat dong cua cac thiét bi, may moc.
Nhu nim 2022, Ruochen An va nhém nghién ctru ciia minh dé sir dung phan mém Adams
View dé mé phong chuyén dong cua robot hinh cau dudi nudc, mé ra ing dung méi trong
linh vuc robot ty dong hoa cho méi trudng dic biét. Cling trong nam 2021, phan mém nay
duoc S. Kazeminasab va cac cong su ung dung trong viéc thiét ké va mé phong robot di
chuyén theo dudng 6ng trong hé théng cip nudc, trong khi d6 Getachew A. va nhém cia
minh da str dung Adams View dé phan tich dong hoc ciia hé truyén dong banh riang. Nair,
A.S. va cac ddng sy ciing d thanh cong trong viéc thiét ké va mé phong mé hinh robot trg

luc di chuyén véi sy hd tro cia phan mém nay. Hay, Hroncové, Darina va nhém da tng
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dung Adams View trong md phong may ép, chting minh kha ning ciia phan mém trong cac
mg dung cong nghiép khac nhau. Ngoai ra, cac nghién ctru Iy thuyét ciing nhu Gmg dung
thuc té cia phan mém Adams View ngdy cang ting 1én, gitp cac nha khoa hoc kiém
nghiém, tdi wu va phat trién cac hé thng co khi trong nhiéu linh vuc khac nhau. Mot trong
nhimg diém manh cta phan mém nay 1a kha ning két hop véi cac cong cu phan mém khéc
nhu Matlab, gitp hd trg viéc thiét ké va danh gia cac mé hinh diéu khién phuc tap, dic biét
trong cac hé théng nhu robot, xe dién EV hay cac hé truyén dong phirc tap. Tir cac tng
dung thuc té nay, c6 thé thay rd tiém ning manh mé ciia phan mém Adams View trong viéc
cai tién, t6i uu hoa va dua ra giai phap cho cac van dé k¥ thuat trong cac linh vuc co khi va
ty dong hoa hi¢n dai. Tuy nhién, theo tim hiéu cua tac gia thi viéc nghién ctru rng dung
phan mém nay trong nudc van con han ché, va tic gia nhan thdy hién nay viéc mé phong
dong hoc, dong luc hoc cac co cAu co khi trong day hoc céc hoc phén lién quan nhu Co ly
thuyét, Nguyén 1y may, Truyén dong co khi... tai nha trudng van chua 4p dung nhiéu.
Chinh vi vay dé tai ndy tap trung nghién ctru va trinh bay phuong phap sir dung phan mém

Adams View dé xay dung mo phong cac bai toan co hoc.

2. Muc tiéu dé tai
- Tim hiéu phan mém Adams View.
- Ap dung phan tich md phong mét sb hé truyén dong co khi
3. Poi twong nghién ciu
- Nghién cau ly thuyét va phuong phap xay dung mé hinh mé phong trén phan mém
Adams views.
4. Noi dung nghién ciru
Chuwong 1: Gioi thi¢u
1.1 Gi6i thiéu phan mém thiét ké, mo phong
1.2 Gi6i thiéu phan mém Adams View
Chuwong 2: Ung dung phan tich, md phéng mot s6 hé truyén dong co khi co ban
2.1 M6 phong co céu 2D
2.2 M6 phong co céu 3D
2.3 M6 phong truyén dong
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Chuwong 3: Ung dung phén tich va md phéng hé truyén dong co khi phirc tap
3.1 M6 phong hé thdng 14i trén 6 to
3.2 M6 phong két hop giita Adams va Matlab

Két ludn
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CHUONG 1. GIOI THIEU
1.1.  Gié6i thiéu tong quan

Trong quy trinh thiét ké va ché tao may, hay hé thong san xuat ty dong bét ky, budc phan
tich thiét ké dua trén mo phong dong vai trd quan trong trong linh vuc co khi. M6 phong
d3 tré thanh mot cong cu quan trong dé kiém tra danh gia thiét ké, t6i wu hoa thiét ké nham
giam thiéu rai ro va chi phi thir nghiém thyc té, va nang cao hiéu qua san xuit. Cac phan
mém mo phong cung cip mot moi trudng 4o gitip cac k§ su va ki thudt vién kiém tra va
phan tich cac san pham co khi truéce khi san xuat thyc té. Qua trinh mé phong co thé ap
dung trong phan tich dong hoc, dong luc hoc, bién dang, Gng suit, d0 bén, co hoc chit luu,
hé théng khi nén, thuy luc, truyén nhiét... va nhiéu van dé khac trong nganh co khi. Tuy
theo ing dung va muc dich khac nhau d6, ma c6 nhiéu phan mém thiét ké moé phong da

dugc nghién ctru, phat trién va thuong mai héa nhu sau:

« ANSYS: Pay la phan mém md phong duoc sir dung rong rii trong phan tich mo
phong cac van dé lién quan dén @ng suat, bién dang, do bén cua hé co khi gitip xac
dinh cac yéu t6 nhu diém yéu va ving c6 kha nang gy v trong san pham. ANSYS
cung cap cac cong cu dé phan tich cac van dé vé nhiét nhu truyén nhiét, phan tan
nhiét hay md phong dong chay chat long va khi (CFD — Computational Fluid
Dynamics), gilp phan tich va ti uu hoa cac hé théng lién quan dén dong chay nhu
dong co, hé thong dng dan, tan nhiét, hodc bat ky tng dung nao cé sy tuong tac voi
chat long.

« ABAQUS: Pay la phan mém manh mé trong viéc phén tich phan tir hitu han (FEA),
dugc phat trién boi Dassault Systémes (Phap). Ban dau, ABAQUS dugc phat trién
boi mot cong ty doc lap co tén ABAQUS Inc. vao nam 1978, nhung sau do duoc
Dassault Systémes mua lai vao nim 2005. Tuong ty nhu ANSYS, phan mém Abaqus
duogc st dung cha yéu trong viéc md phong va phan tich hé thong thong qua phuong
phép phan tir hitu han, gidp phan tich va giai quyét cac bai toan lién quan dén co hoc
va vat liéu nhu phan tich cac cau trdc chiu tic dong cua tai trong, ang suat, va bién
dang hay mé phong céac hién tuong truyén nhiét qua cac vat liéu va cac hé thong 1am
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mét hozc tan nhiét, md phong cac tuong tac giita chat long va vat ran, gitp phan tich
cac ung dung nhu dong luc hoc chat long trong dng dan, tau thay.

Creo: diy 1a mot phan mém thiét ké va mé phong 3D (CAD/CAM/CAE) manh mé
do PTC (Parametric Technology Corporation) phat trién. Creo la mot trong
nhitng cong cu thiét ké va md phong hang dau trong nganh céng nghiép, duoc sir
dung rong rai trong nhiéu linh vuc nhu co khi, san xuat, 6 to, dién tir, va nhiéu nganh
cdng nghiép khéc. Creo cung cép céac tinh ning thiét ké parametric 3D dé thiét ké
3D san pham, hd tro cong cu phan tich va mé phong manh mé (CAE), cho phép
nguoi ding thuc hién cac bai toan phan tich phan tir hitu han (FEA) hay cong cu
Generative design trong t6i wu hoa cac hé théng co khi.

SolidWorks: ciing 1a mot phan mém CAD (Computer-Aided Design) 3D manh mg,
duoc phat trién boi Dassault Systémes va dugc st dung rong rai trong cac nganh
cdng nghiép co khi, dién tir, 6 t6, ché tao, va cac nganh khac dé thiét ké cac san pham
3D. SolidWorks tich hop cac cdong cu md phong manh mé, nhu SolidWorks
Simulation, gitp phan tich (ng suat, bién dang, nhiét do, dong hoc, va cac yéu td
khéc dé t6i wu hoa thiét ké trude khi ché tao.

COMSOL Multiphysics: 1a mot phan mém mé phong da vat Iy manh mé duoc phat
trién boi COMSOL Inc., cho phép nguoi ding giai quyét cac bai toan ki thuat phuc
tap bang phuong phap phan ti hitu han (Finite Element Method - FEM). Phan mém
nay hd tro md phong, phan tich va téi uu hoéa cac qua trinh vat Iy trong nhiéu linh
vuc ky thuat, tir co khi, dién tir, héa hoc dén sinh hoc, ning luong va méi trudng.
Day 13 phan mém mo phong da vat 1y, cho phép két hop cac bai toan vé co hoc, nhiét
hoc, dién hoc va héa hoc trong mot moi truong mo phong duy nhat. COMSOL
thuong dugce str dung trong cac nganh nhu san xudt, dién tir va co khi.
MATLAB/Simulink: MATLAB, két hop véi Simulink, 14 cong cu hitu ich trong
mo phong dong hoc va diéu khién hé théng co khi. DAy 1a phin mém phd bién trong
nghién ctru va phat trién cac hé théng diéu khién, dong co va céac ung dung co hoc

dong luc hoc.
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Viéc sir dung phan mém mé phong mang lai nhiéu loi trong qua trinh thiét ké va ché tao
may nhu tiét kiém chi phi, thiét ké, mé phong thir nghiém dé danh gid san phim trude khi
ché tao thyc té gitip giam thiéu chi phi san xuat va thir nghiém. Tiét kiém thoi gian, thyuc
hién mé phong gilp danh gia, phat hién sém cac rui ro, sai s6t vé van dé thiét ké, 15i ky
thuat, tr do rut ngén tho1 gian thir nghiém va hi¢u chinh. Nang cao hiéu qua, chat lugng san
pham, cac phadn mém moé phong cho phép tinh toan va phén tich chinh xac cac yéu t6 nhu
g suat, bién dang va nhiét do, gitp cai thién do bén va hiéu suét cta san pham. NG cho
phép ngudi dung thir nghiém thiét ké trong nhiéu diéu kién khac nhau ma khong can tao ra

nhiéu mau thir nghiém thuc té.

Tuy nhién, hién nay phin mém mo phong van c6 mét sb thach thirc va han ché nhu gia
thanh phian mém con cao, phan mém mod phong nhu ANSYS, ABAQUS c6 chi phi kha
cao, diéu nay co thé 14 rao can ddi v6i cac doanh nghiép nho va vira. Mot s6 phan mém yéu
cau ngudi ding co kién thirc chuyén sau va k¥ nang sir dung dé co thé tan dung t6i da kha
ning cua phan mém. Cac mo phong phirc tap, dic biét 1a md phong trong cic nganh nhu
co hoc chit long hoac dong luc hoc chét ran, can phai st dung phﬁn cung tinh toan manh

m&, diéu nay doi hoi chi phi dau tu dang ké.

Phan mém mo phong dong vai trd quan trong trong nganh co khi, gitp cai thién chat luong
san pham, t6i wu hoa chi phi va rat ngan thoi gian phat trién san phdm. Mic du con nhiéu
thach thirc, nhung v&i su phat trién cia cong nghé, mo phong co khi sé tiép tuc tién bo va

tr& thanh mot cong cu khong thé thiéu trong céac linh vyc nghién ctru va san xuat co khi.
1.2.  Giéi thigu phan mém Adams View

Adams View 1a mét phan mém mé phong dong hoc va dong luc hoc cua hé théng co khi,
thudc bo phan mém MSC Software. Phan mém nay cho phép nguoi ding md phong, phan
tich va téi uu hoa cac hé thdng truyén dong co khi nham giam thiéu rai ro trong qua trinh
phét trién san pham. Phan mém Adams View hién nay dang duoc céc nha khoa hoc va cong
ty thiét ké ché tao may trén thé giéi tng dung dé md phong céc hé truyén dong co khi hoic

két hop giita phan mém Adams View va phan mém Matlab dé thiét ké va danh gia cac mo
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hinh diéu khién trong k¥ thuat robot, ki thuat hang khdng, gan day nhét 1a mé phong hé
thdng xe dién EV. Vi du nhu ndm 2022, Ruochen An va cac ddng nghiép di eng dung phan
mém Adams View trong md phong chuyén dong cua robot hinh cau duéi nudc (spherical
underwater robot) [1]. Nam 2021, tai hoi thao khoa hoc quéc t& ICIT (International
Conference on Industrial Technology) S. Kazeminasab va cac ddng sy da ang dung phan
mém nay trong thiét ké va md phong robot di chuyén theo duong dng cua hé théng cip
nuéc [2]. Ciing trong nam 2021, Getachew A. va dong su da trinh bay két qua phan tich
dong hoc hé truyén dong banh ring bang phan mém Adams View [3]. Nam 2020, Nair,
A.S. va dong su da thiét ké va md phong mé hinh robot trg lyc trong di chuyén véi su hd
trg cua phan mém Adams View [4]. Hay Hroncova, Darina va dong sy da ¢ng dung phan
mém Adams View trong md phong may ép [5]. Nhitng nim gan ddy, mot s6 nha khoa hoc
trong nude da ap dung phan mém nay trong thiét ké va mé phong céc hé truyén dong nhu
Nguyén Thai Duong da &p dung phan mém Adams View dé khao sat dic tinh dong luc hoc
cua sang rung [6]. Tac gia Nguyén Thai Duong ciing tng dung phan mém nay két hop véi
phan mém Workbench dé md phong va phan tich ché do 1am viéc cua banh ring hanh tinh.
Két qua nghién ciru da dugc trinh bay tai hoi nghi Khoa hoc va Céng nghé toan qudc vé Co
khi 1an thir V, 2018 [7]. Bén canh d6 con c6 rat nhiéu nghién ciu ly thuyét va sir dung phan

mém nay hd tro mé phong, kiém nghiém.

Truéc khi trinh bay mot sé két qua phan tich mé phong hé thdng co khi trong Chuong 2 va

3, chling ta tim hiéu tong quan vé cong cu phan mém Adams View
1.2.1. Tao dw an méi

Sau khi khoi dong phan mém Adams View, ctra s6 Welcome to Adams... xuét hién nhu

hinh 1 Trén cta s6 Welcome to Adams... ¢ ba lya chon nhu sau:

- New Model: Tao du an mai,
- Existing Model: M& m6 hinh mo phong hay du an da tao san,

- Exit: Thoat khoi phan mém.
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|+]  New Model
»"':“} Existing Model

[E] Exit

MSC A Software

Hinh 1. Cira s6 Welcome to Adams. .. xuat hién sau khi khai dong phan mém.

Dé tao du 4n mai, chon New Model. Luc nay mét cira s6 Create New Model nhu hinh 2

xuat hién véi cac thanh phan nhu sau:

@ Create New Model X

Create New Model

Model Name | MODEL_1

Gravity | Earth Normal (-Global ) R

Units | MMKS - mm.kg.N.s,deg =

Working Directory |C:\User9\Nguyen Phu Sinh

oK | Apply | Cancel |

Hinh 2. Ctra s6 Create New Model dé tao md hinh mé phong mai

- Model name: Nhap tén du &4n. Ban doc c6 dat tén dai 80 ky tu chit s6 (Alphanumeric)
nhung khong duoc ding ky mot s ky tu dic biét nhu ky tu trang (space), dau cham.
- Gravity: Thiét 1ap gia toc trong truong. Khi nhap chudt vao hinh tam giac mau den
trong 6 nay, ba lva chon xuat hién 1a:
+ Earth Normal (-Global Y): Thiét Iap gia toc trong truong 1G theo chiéu am truc
Y.
+ No Gravity: Thiét lap gia toc trong truong bang khong.
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+ Other: Thiét 1ap gia toc trong truong theo hudng va do 16n khac. Néu chon Other
thi ctra s6 Gravity Setting nhu hinh 3 s& xuat hién sau khi nhap chon chon Apply hoic

OK. Sau d6 chon chiéu va d¢ 16n gia téc trong truong theo mong mudn.

W Gravity Settings X

¥ Gravity

X100 Sl I
Y |-9806.65 Y| Y
2100 Sl I i

* Set values for Earth gravity
in global coordinates.

QK ‘ Cancel ‘

Hinh 3. Ctra s6 Gravity Settings dung dé thiét 1ap gia toc trong truong

- Unit: Thiét 1ap don vi str dung cho du an. Khi nhap chudt vao hinh tam gidc mau den
trong 6 nay, bdn lua chon hé don vi xuat hién 1a:
+ MKS —m, kg, N, s, deg: Thiét lap don vi do chiéu dai 1a mét, khbi luong 1a kg, luc
Ia Newton, thoi gian 1a gidy, goc do la do.
+ MMKS - mm, kg, N, s, deg: Thiét lap don vi do chiéu dai la milimet, khdi luong la
kg, luc 1a Newton, thoi gian 1a gidy, goc do la do.
+ CGS —cm, g, dyne, s, deg: Thiét lap don vi do chiéu dai Ia centimet, khdi lugng 12
gram, luc la dyne, thoi gian la giay, goc do 1a do.
+ IPS — inch, Ibm, Ibf, s, deg: Thiét lap don vi do chiéu dai 1a inch, khéi luong Ia
slug, luc 1a PoundForce, thoi gian 1a gidy, goc do la do.

- Working Direction: Chon thu muc luu du an.
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W Adams View Adams 2017 = X

Fio Edit View [Se MO X @& G2 % BEEE o £ O C om0 (@)
Bodies | € C yster es | Elements | Design Exploraton | Plugns | Machinery | Simulation | Results |
¥ cruiniaae [ & & © L b @ L PP VW @
“AJ. = b & | WO ® B
ity
Sy lexile Bodies Construction Booleans Features.
g
Stere

| Milimeter
[Kiogram

e [Newton

mmiks| miks | cos | s |

3 Define the units used RLEE PO 50@©
§ =, [0 1022PM
88 O Type here to search Hi (, m : 9 L_, ﬁ G gj ﬂ ® ~BEm gz o 8/14/2020 %

Hinh 4. Thiét lap gia téc trong truong va don vi trong ctra s6 chinh
1.2.2. Mé du 4n da tao san

DPé ma du 4n da c6 san, chon Existing Model trén cira s6 Welcome to Adams... (hinh 1).

Lac nay, mot cira s6 Open Existing Model nhu hinh 5 xuat hién.

Tai 6 File Name, nhap chudt vao hinh banh rang d¢é mo duong dan dén file *.adm, *.cmd,
* py, *.bin d¢ mo du an d3 c6 san. Hodc nhap chudt phai tai & File Name, chon Browse

hay Search dé tim dén file can mo.

O Working Directory: Thiét lap thu muc lam viéc. Ban doc nhap chudt chon Use File

Directory as Working Directory dé thiét lap thu muc 1am viéc ciing 1a thu muc file du &n.
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@ Open Existing Model X

Open an Existing Model

O

File Name I

a Search » { as Working Directory

Working Directory B Text 2
Field Info »

mic of Machinery\Vi

OK Cancel

Hinh 5. Ctra s6 Open Existing Model

1.2.3. Céau trdic man hinh phan mém Adams View
Trong muc nay, mot sé chirc nang va cong cu caa phan mém Adams View thuong duoc
st dung s& duoc trinh bay tém tit. Sau khi, tao du &n méi hay mé du an ¢ sin, giao

dién chinh (Main Window) cua phan mém Adams View mic dinh xuét hién nhu hinh

ew Adams 2017 o
i | BldeO % @63 L2 B EREEE o & 0. l 7@ ¥ Menu chinh (Main menu)
Wotions | Forces Blements | Design Explocation Plugns Machnery Simuabon Resuts
@R Qs L k@ L @ PR S
G &y o & | & ® B ¥—— Cacthanh Ribbons

30 Groups | Fiten

Model
Tree
Hé toa
46 Cac thanh cong cu trang thai
g (Status Toolbar)
s
P

Hinh 6. Cau trdc man hinh chinh cua phan mém Adams View
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Hinh 7. Cau trGc man hinh chinh caa phan mém Adams View kiéu Classic

a) Main Menu
Main menu c6 cac chirc nang chinh nhu sau:

File Edit View Settings Tool ) ) e )
ve RO Tiew SETIgs oo Bao gom File, Edit, View, Settings, Tool.

- Test based menus

+ File: gdm céc lva chon nhu tao du an méi (New Database), mai du an cd san
(Open Database), luu (Save Database hoac Save Database As), nhap (Import) hay
xuat (Export) dit liéu, md hinh khac vao dy an va nguoc lai, in 4n (Print), chon thu
muc lam viéc (Set Directory), thoat khoi chuong trinh (EXit).

+ Edit: gom cac lua chon nhu khdi phuc lai thao tac vira thuc hién (Undo), thuc
hién lai cac thao tac da Undo (Redo), hiéu chinh (Modify), dbi tén (Rename), thé hién
(Apperance), sao chép (Copy), x6a (Delete), di chuyén (Move), thiét 1ap (Activate) va
bo thiét lap (Deactivate) md hinh, chon danh sach d6i twong (Set Lists) va chon nhiéu
d6i twong (Deselect All).

+ View: gébm cac lya chon nhu xem mat chi tiét (Part Only), xem mé hinh (Model),
do (Measures), Refresh md hinh (Refresh), thiét 1ap an hay hién thi Working grids,
Screen Icons, View Triad, View Title (View Accessories), mé cua sb Iénh (Command
Window), mé ctra s6 toa do con chudt (Coordinate Window), mé cira s6 théng béo

(Message Window), lva chon mat phang hién thi (Pre-set), kiéu b tri man hinh
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(Layout), kiéu hién thi mé hinh dang lugi hay dang khéi (Render Mode), kiéu géc nhin
(Projection).

+ Settings: gom cac lya chon nhu thiét 1ap hé toa do (Coordinate System), luéi
viing 1am viéc (Working Grid), don vi (Units), gia téc trong truong (Gravity), thong
sé do sang (Lighting), hién thi cac lcons, mau sic (Colors), mau nén (View
Background Color), Force Graphic, font chit (Font), kiéu giao dién (Interface Style).

+ Tools: bao gdm cac cong cu nhu Command Navigator, Database Navigator,

Function Builder, Table Editor, Measure Distance, Merge Two Models...

+

- Create a new model : Tao m0 hinh hay du an méi

- Save Database ¥ : Luu mo hinh

-Redo ™™ : Thuc hién Iénh Redo

- Undo ¥ : Thuc hién 1énh Undo

- Select; Clear the select list \. Chon hay bo chon dbi tugng

- Set the view orientation (5 B4 B0 Thig lap géc nhin md hinh

- Set the view plane b Thiét lap mat phang chiéu dé tring véi mat phang XY cua

d6i tugng

- Create/Modify the material - Thiét lap théng sb vat liéu cho chi tiét nhu Density,
Type of Material, Young’s Modulus, Poison Ratio.

- Change Entity Color B Thay déi mau chi tiét. Nhip chudt phai dé chon mau khéc.

¥

- Objects reposition =*: Nhap chuot phai dé chon chirc nang tinh tién, quay hay nhém

cac chi tiét.
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- Create new group “E: Tao nhém chi tiét

- View Fit B Xem mo hinh ddy man hinh

——y

- Dynamic Pick *%: Chon vi trf cin phong da

®

- Center © : Chon tdm can phéng dai

- Rotate : Quay vung lam viéc.

- Dynamic Translate .. Dich chuyén gdc nhin

- Dynamic zoom s Phong dai goc nhin

b) Chirc nang cac thanh Ribbons
+ Thé Bodies (hinh 8) bao gom cac nhdm Iénh lién quan dén tao chi tiét, diém
marker nhu nhom 1énh Solids, nhém Iénh Flexible Bodies, nhom 1énh Construction,

nhém Iénh Booleans, nhém Iénh Features.

PeerQDO & % I S = o »P T @
s7aday 5 @88 N 4% @& r © &

Solids Flexible Bodies Construction Booleans Features

¥

Hinh 8. Thé Bodies

- Nhém Iénh Solids (hinh 9): Nhém nay chira céc cong cu dé vé chi tiét nhu hinh
hop (Rigidbody: Box), khéi try (Rigidbody: Cylinder), khi cau (Rigidbody:
Sphere), khdi chdp cut (Rigidbody: Frustum), khéi hinh xuyén (Rigidbody:
Torus), khéi thanh (Rigidbody: Link), khéi dang tam (Rigidbody: Plate), khéi
dun (Rigidbody: Extrusion), khéi quay quanh truc (Rigidbody: Revolution),
mat phang (Rigidbody: Plane)
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Hinh 9. Nhém cong cu vé& hinh khéi

- Nhém Iénh Flexible bodies (hinh 10): Nhém nay cé cac cdng cu tao hay chuyén
doi cac chi tiét khéi thanh chi tiét flexible.
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Flexible Bodies

Hinh 10. Nhom Iénh Flexible bodies

- Nhoém 1énh Construction (hinh 11): Nhém nay chira cac cong cu dé tao cac diém
(Construction Geometry: Point), cac hé toa d6 hay marker (Construction
Geometry: Marker), vé polyline (Construction Geometry: Polyline), vé cung
hay duong tron (Construction Geometry: Arc/Circle), vé duong spline
(Construction Geometry: Spline), tao point mass (Construction Geometry:
Point Mass)

o by ﬁa.,

Construction

Hinh 11. Nhom Iénh Construction

- Nhom Iénh Booleans (hinh 12): nhdm cac lénh dé ndi, cit va xén chi tiét khoi
véi nhau nhu Unite two solids, Merge two bodies, Intersect two solids, Cut out

a solid with another...
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Booleans
Hinh 12. Nhom Iénh Booleans

- Nhom Iénh Features (hinh 13): Nhém Iénh nay dung dé tao fillet, véat canh hay
tao 15 cho cac chi tiét khéi nhu Fillet an edge, Champer an edge, Add a hole,

Add a boss, Hollow out a solid.

» © @
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Features

Hinh 13. Nhom lénh Features
+ Thé Connectors

Thé Connectors (hinh 14) bao gdm cac nhdm Iénh lién quan dén tao khop ndi hay lién
két gitra cac chi tiét, tao truyén dong, hay diém tiép xtc nhu nhém 1énh Joints, nhém

[énh Primitives, nhdm Iénh Couplers, nhém Iénh Special.

B d¥F A e N = & A 4
RS Bg & P GCH
Joints Primitives Couplers Special

Hinh 14. Cac nhom Iénh thé Connectors

- Nhoém Iénh Joints (hinh 15): Nhém lénh nay dung dé tao cac khap ndi hay lién
két gitra cac chi tiét nhu Fixed Joint, Revolute Joint, Translational Joint,

Cylindrical Joint, Spherical Joint, Hooke Joint, Screw Joint, Planar Joint.
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Joints

Hinh 15. Nhém Iénh tao lién két Joints

- Nhoém Iénh Primitives (hinh 16): Nhém lénh nay dung tao rang budc chuyén
d6ng gitra hai chi tiét nhu Parallel Primitive Joint, Orientation Primitive Joint,

Perpendicular Primitive Joint, Inplane Primitive Joint, Inline Primitive

Joint.

Primitives
Hinh 16. Nhom Iénh rang budc Primitives

- Nhoém lénh Couplers (hinh 17): Nhém lénh nay dung dé tao truyén dong giira
c4c chi tiét bang khép ndi hay truyén dong (Gear Joint hay Coupler Joint)

9

Couplers

Hinh 17. Nhom Iénh Couplers

- Nhom 1énh Special (hinh 18): Nhém lénh nay tao tiép xdc gitta diém va duong
cong (Point-Curve Constraint) hay tiép xac duong cong véi dudng cong (2D

Curve-Curve Constraint), hay rang budc khac (General Constraint).
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Special
Hinh 18. Nhom Iénh Special

+ Thé Motions
Thé Motions (hinh 19) chira cac cong cu tao chuyén dong cho céac chi tiét, hay gan

co cau chap hanh cho cac khap.

b
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Joint Motions General Mations

Hinh 19. Thé Motions

Nhom Iénh Joint Motions (hinh 20): Nhdm Iénh gom cac lénh tao chuyén dong
cho khop quay (Rotational Joint Motion) hay khép tinh tién (Translational Joint
Motion),

43
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Joint Mations

Hinh 20. Nhom Iénh Joint Motions

- Nhoém lénh General Motions (hinh 21): Nhém lénh gém cac cong cu tao cac

chuyén dong giita cac chi tiét ma khdng can khép nhu chuyén dong 6 bac tu do
(General Point Motion) hay chuyén dong tinh tién/chuyén dong quay tai 1 diém
(Point Motion).
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General Motions

Hinh 21. Nhom Iénh Generall Motions

+ Thé Forces (hinh 22) chira cac nhom 1énh tao luc tac dong 1én mé hinh mé phong
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Applied Forces Flexible Connections Special Forces

Hinh 22. Nhom Iénh tao luc tac dong

Nhom lénh Applied Forces (hinh 23): Nhém nay gdom cac Iénh tao luc hay

momen 1én cac doi tuong Force, Force Vector, General Force Vector, Torque,
Torqgue Vector.
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Applied Forces

Hinh 23. Nhom Iénh Applied Forces

Nhom Iénh Flexible Connections (hinh 24): Nhom Iénh tao cac luc lién két nhu

6 xo, damper...(Bushing Tool, Rotational Spring-Damper, Translational
Spring-Damper, Massless Beam).

@& g eo
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Flexible Connections

Hinh 24. Nhom Iénh Flexible Connections
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- Nhém lénh Special Forces (hinh 25): Nhém 1énh dé tao cac luc dic biét nhu luc

ma sat, lrc theo ham s nhu Contact, Model Force, FE Load, Tire, Gravity.
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Special Forces

Hinh 25. Nhom Iénh Special Forces

+ Thé Elements

Thé Elements (hinh 26) chua tap hop céc Iénh lién quan dén tao bién, ham toan hoc
hay ham diéu khién cho cac d6i tuong. Chi tiét s& duoc thao luan trong phan thyc
hanh.

ST e g 03 B X  h  o® f Py
BF diwe B, B | B A2 )

Data Elements System Elements Function Controls Toolkit
Hinh 26. The Elements
+ Thé Design Exploration:

Thé Design Exploration (hinh 27) chira c4c nhom Iénh dung dé do cac théng s6 nhu vi tri,
van tdc, gia toc hay cac cong cu tao bién thiét ké, t6i wu hoa. Viéc str dung cac cong cu nay

s& duoc giai thich trong qua trinh thuc hanh & phan 2.

M a X fo % - @ & B LEY S
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Design Variable Measures Instrumentation Design Evaluation Insight Explore

Hinh 27. Thé Design Exploration

+ Thé Machinery

Thé Machinery (hinh 28) chtra céc cong cu dé tao hé truyén dong banh ring (Gear),

hé truyén dong dai (Belt), truyén dong xich (Chain), 6 bi (Bearing), cap (cable),
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tao dong co truyén dong (Motor), hay co cau Cam (Cam). Chi tiét cac cong cu nay
s& duoc trinh bay trong phan thuc hanh.
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Gear Belt Chain Bearing Cable Mator Cam

5

Hinh 28. Thé Machinery

+ Thé Simulation

Thé Simulation (hinh 29) chira cac nhom 1énh dé thiét 1ap hay tao céc file thong sé
mo phong (Create a new Simulation Script), chay mé phong mé hinh (Run an
Interactive Simulation), hay chay md phong mé hinh theo théng sé cai dat bai file
Script (Run a Scripted Simulation)

Setup Simulate

Hinh 29. Thé Simulation

+ Thé Results
Thé Results (hinh 30) chira cac nhém lénh thudng duoc sir dung dé theo ddi quy dao
chuyén dong (Trajectory) hay tao/xuat két qua mé phong ra céc file excel, file video

(Postprocessor).

Review Postprocessor

Hinh 30. Thé Results

c) Model Browse va thanh trang thai (Status Toolbar)

- Model Browse (hinh 31) gém c6 céc thé chinh nhu sau:
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+ Thé Browse: thé hién thi tt ca cac thong tin vé chi tiét (Bodies), lién két
(Connectors), chuyén dong (Motions), luc tac dong (Forces)... caa md hinh mé
phong tao béi ngudi sur dung.

+ Thé Group: ngudi sir dung ding chirc ning nay dé nhdm céc database ciia md
hinh lai.

+ Thé filters: thé nay cho phép ngudi sir dung tao cac nhom chi tiét tim kiém

'MODEL_1 =

Browse  Groups ] Filtersl
I

Bodies
Connectors
Maotions

Forces

Elements
Measures
Design Variables
Simulations
Results

All Other

-8~ -

Hinh 31. Model Browse

- Thanh trang thai (Status Toolbar) nhu hinh 1.32 chtra cac cong cu dé thiét lap
mau cho Background, thiét 1ap hién thi hay 4an hé toa d, thiét 1ap dang 3D view

cua ddi tueong hay kiém tra md hinh.

I ——
B Mzre 530@

Hinh 32. Thanh trang thai (Status Toolbar)

d) Mot s6 lwu y khi tao md hinh md phéng
Trudéc khi tién hanh tao mé hinh mé phong, ban doc nén tién hanh theo budc sau
- Thiét lap luéi trong ving lam viéc dé viéc tao ddi tuong duoc chinh xac va nhanh
hon. Bé thuc hién viéc ndy, nhap chudt chon Settings, sau d6 chon Working

Grid... Luc nay, ctra s6 Working Grid Settin... xuit hién nhu hinh 1.33-a
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+ Nhép chudt chon Show Working Grid dé hién thi u6i cac diém trén ving lam
Viéc.

+ Chon kiéu luéi hién thi Rectangular hay Polar. Sau d6 thiét lap kich thudc
luéi (Size) va khoang cach giira cac diém (Spacing).

+ Thiét 1ap hién thi lién quan dén ving 1am viéc nhu chon Dot dé hién thi luéi
diém, chon Axes dé hién thi cac duong truc toa do, chon Line dé hién thi ludi
theo dudng, chon Triad dé hién thi hé toa d6 ¢ tam.

+ Thiét 1ap vi tri (Set Location) va huéng (Set Orientation) cho ving lam viéc.

@ Working Grid Settin.. X

¥ Show Waorking Grid

* Rectangular © Polar

X Y

Size [750mm) | (500mm)

soacing | Gomm) | o) W Coordinate System.. X ) Units Settings %

Colar Weight Location Coordinates Length |Mi|limeter j

¥ Dots | Contrast {1 ~||® Caresian Mass | Kilogram j
[¥ Axes |Contrast {1 «| © Cylindrical Force |Newtur| j
[ Lines |C0ntrast j |1 j ¢ Spherical Time |Se|:0r1d j
[ Triad [Solid - Angle  |Degree =
|Set Location ... j Rotation Sequence 313 «| Freguency | Hertz j

: : - f* Body Fixed ¢ Space Fixed
|Set Orientation __. J MMKS‘ MKS ‘ ces ‘ IPS ‘

oK | Apply| Cancel | DK ‘ Apply ‘ Cancel Ok ‘ Cancel ‘

Hinh 33. Working Grid Settin...

Thiét 1ap hé toa do 1am viéc. Dé thuc hién viéc nay, nhap chuot chon Settings,
sau d6 chon Coordinate system... Llc ndy, cira 6 Coordinate System... Xuat
hién nhu hinh 1.33-b.

+ Chon kiéu hé truc toa do nhu kiéu hé toa do Descartes (Cartesian), hé toa do
try (Cylindrical), hay hé toa d6 cau (Spherical).

+ Chon thtr ty quay giita cac hé toa do (Rotation Sequence) va kiéu quay (Body
Fixed hay Space Fixed). Viéc lra chon ndy anh huéng dén viéc tao chi tiét ciing

nhu anh huéng qua trinh do thong sé hé mod phong.
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Thiét lap don vi do. Pé thuc hién viéc nay, nhap chudt chon Settings, sau d6 chon
Unit... L{c nay, ctra s6 Units Settings... xuat hién nhu hinh 1.33-c. Bén canh bén
kiéu lya chon hé don vi MMKS, MKS, CGS, IPS di trinh bay & muyc 1.1 thi ban
doc c6 thé thiét 1ap theo muc dich st dung cua minh tai cac 6 Length, Mass,

Force, Time, Angle, Frequency.

Trong phan mém Adams view, mdi chi tiét (Part) tao ra s& duoc phan mém tu dong gan
mot hé truc toa do c6 goc toa do dit tai trong tam chi tiét. Hé toa d6 nay dwoc goi 1a hé toa

d6 dia phuong (Local Coordinate Systems). Mdi chi tiét tao ra c6 thé c6 cac dang sau:

+ Rigid Bodies: 1a cac chi tiét c6 cac thudc tinh vat Iy nhu Khoi lugng (Mass) va
M6 men quén tinh (Moments of Inertia). Tuy nhién, chi tiét s& khong bi bién

dang khi bi tac dong boi ngoai luc.

+ Flexible Bodies: 1a c4c chi tiét c6 dic trung vat Iy nhu Rigid Bodies. Tuy nhién,
cac chi tiét Flexible s& bi bién dang khi bi tac dong bai ngoai luc.
+ Point Masses: 1a chi tiét chi c6 dic trung vat Iy Khdi luong nhung khong c6

mo men quén tinh.

Ngoai ra, ban doc can nhd mot sé phim tat thuong ding trong qua trinh md phong nhu trinh

bay trong bang 1.

Bang 1. Tap hop mot sb phim tat thuong duogc st dung

Phim tit M6 ta

Ctrl + N Tao mai

Ctrl+ O Mo file dir liéu
Ctrl+S Luu dtr liéu

Ctrl + Q Thoat

Ctrl+ Z Thuc hién Undo
Ctrl + Shift+ Z Thuc hién Redo
Ctrl + C Copy
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Ctrl + X Cit vian ban trong hop thoai
Ctrl + E Mo Database Navigator

F4 MG cira s6 Coordinates

R Chon Dynamic Rotate

T Chon Dynamic Translate

Esc Thoat l1énh

Z Phong to/thu nho (Zoom)

Del X6a ddi tugng dugc chon

G An hay hién thi Working Grid
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CHUONG 2. UNG DUNG PHAN TiCH, MO PHONG MOQT SO HE TRUYEN
PONG CO KHi CO BAN

2.1. M6 phéng co ciu 2D
2.1.1. Md phéng tha vt rin roi tv do.

Muc tiéu bai mé phong nay 1a trinh bay cach tao mét du an méi va 1am quen mot sb cong
cu co ban cua phan mém Adams View nhu tao chi tiét khéi cau, thiét lap dic tinh vat ly

khdi cau, thuc hién md phong va do thong s vat 1y nhu vi tri, van téc, gia tic.
Buwoc 1: Tao du &n méi

Sau khi khai dong phan mém, cira s6 Welcome to Adams... Xuat hién nhu hinh 34.

Iu
Fie Edt View Settings Tools AR (@6 @2 LR EEEE o £ O €m0 (@
Bodies  Connectors | Motions | Forces | Elements | Design Exploration | Plugins | Machinery | Simulation | Resuits
| #0080 ®BPS| - 0 @L® BRSO
zauayg Ray v a8l PPN &8
Construction a Features

Velcome to Adams.

MSC A Software

Hinh 34. Ctra s6 Welcome to Adams. ..

Nhap chudt chon New Model dé tao dy 4n md phong méi. Cira so6 Create New Model nhu

hinh 35 xuat hién. Trén cira s6 Create New Model thiét 1ap c4c thanh phan nhu sau:

- Model name: Nhap tén du an Bail
- Gravity: Thiét lap chiéu gia téc trong truong -Global Y
- Unit: Chon don vi st dung MMKS — mm, Kg, s, deg

- Working Direction: Chon thu muc luu du an.
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Sau d6 nhap chon OK dé tao du an.

L

Create New Model

Model Name | Bai1

Gravity | Earth Normal (-Globel Y) -

Units | MMKS - mm kg.N.s.deg -

Working Directory | D-\Documents\Dynamic of Machinery\Vi

oK | Apply | Cancel |

Hinh 35. Ctra s6 Create New Model
Buwéc 2: Tao chi tiét hinh cau

Chon thé Bodies trén Toolbox, nhap chon Rigidbody: Sphere. Cira s6 Geometry: Sphere
xuat hién bén trai ving l1am viéc (hinh 36). Chon New Part, nhap chuét chon 6 Radius va
nhap (3.5 cm). Di chuyén chudt dén vi tri giao nhau giita hai duong mau trang (diém goc

toa d0) va nhép trai chudt dé dat qua cau tai vitrix =0,y =0,z =0.

@ Adams View Adams 2017

File Edit View Settings Tools B2 Ta /R W= = L_..

| Bodies Connectors ] Motions I Forces ] Elements ] Design Exploration ] F
$»@00 @B ¢ s - L K
savad 88 \ 4 A

Solids Flexible Bodies Construction

Geometry: Sphere

New Part ¥
[~ Radius | (10.0cm)

Hinh 36. Tao chi tiét hinh cau
Bwéc 3: Thiét lap d@ic tinh vat ly cho chi tiét qua cau

Chon Part_2 trén ciy thu muc bén trai (Model Tree), sau d6 nhap chudt phai va chon
Modify Body. Cira s6 Modify Body xuat hién va thiét 1ap thong s nhu sau (hinh 37):
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- Body: Tén chi tiét qua ciu PART 2
- Category: Mass Properties

- Define Mass By: User Input

- Mass: Nhap 1.0

- Ixx, lyy, 1zz: nhap 1.0

- Center of Mass Marker: Part_2.cm

- Inertia Reference Marker: dé tréng

Sau d6 chon OK

@ Modify Body X
Body [FArr 2
Category | Mass Properties j
Define Mass By | User Input j
Mass| 1.0
Lo 1.0 [ OffDiagonal Terms
lyy| 1.0
lzz{1.0

Center of Mass Marker | PART 2.cm

Inertia Reference Marker |

OK | Apply ‘ Cancel ‘

Hinh 37. Cura s6 Modify Body dé thiét lap dac tinh vat ly cho qua cau

Sau khi qua cau dugc tao, nd sé hién thi dang ludi (Wireframe). Bé chuyén sang dang khoi
dic, nhap chudt chon View trén Menu chinh, sau d6 chon Render Mode va chon Solid
Fill.

Buwéc 4: M0 phéng

Chon thé Simulation trén Toolbox va chon Run an Interactive Simulation dé ma cira s6
Simulation Control (hinh 38). Trén cia sé6 Simulation, ta cé thé thiét lap thoi gian mo

phong (End Time) va sé budc (Steps). Sau d6 nhap chon Start Simulation.
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W=y Gv
[EndTime  ~|[50

| Steps j | 50

Sim. Type: ,WL‘

[ Start at equilibrium

[ Reset before running
|N0 Debug j

1 £ ) =] =] B
& =

IMastan

¥ Update graphics display

® Interactive ¢ Scripted

B & I

Simulation Settings...

M\‘

Hinh 38. Ctra s6 Simulation Control
Buwéc 5: Po vi tri, van toc va gia téc cia qua cau.

Chon PART _2 trong cay thu muc bén tréi, sau d6 nhap phai chuot va chon Measure. Cta

s6 Part Measure (hinh 39) xuat hién va thiét lap cac thong tin nhu sau:

- Measure Name: Dit tén do thi .Bail.Vi_tri
- Characteristic: Chon do vi tri tim qua cau CM Position.

- Component: Chon truc toa 6 Y (do vi tri qua cau roi theo huéng truc Y)

Chon Apply thi cira s6 Vi_tri xuat hién. Cira so nay thé hién quan hé giira toa d6 cua qua
cau roi theo thdi gian theo huéng truc Y. Ta tiép tuc chon CM Velocity trong 6
Characteristic va dit tén .Bail.Van_toc ¢ 6 Measure Name. Sau d6 chon Apply, ctra s6
Van_toc xuat hién thé hién van téc qua cau roi theo thoi gian theo huéng truc Y. Tuong
tu, dé do gia toc, trong 6 Measure Name nhap .Bail.Gia_toc, sau d6 chon CM
Acceleration trong & Characteristic. Sau d6 chon OK thi cira s6 hién thi gia téc roi cua

qua cau xuat hién.
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|

Measure Name: | Bai1 PART 2 MEA 2

Part: |PART 2

Characteristic: |CM position j

Component: & X C Y C ZC mag Cartesian =

Orientation___

Represent coordinates in:

" Create Strip Chart

ﬂ 0K | Apply | Cancel |

Hinh 39. Ctra s6 Part Measure

-
dld™0 % 663D bR R o £ 0.4 ] ) I
]

e 0O e 5 000—Current. -1.2260+05H213]  Blv
: -75000.0) — T R

156408

0.0 fon
| Time~5.000 Current: -4.903e+04 fwe
-25000.01 o)
-50000.4'5

25 5.0

B80S 2 5000 —Current: -6807)
-9806.5
-9807.7575 25 5.0

Hinh 40. Ba cira s6 do Vi_tri, Van_toc, Gia_toc.
Buée 6: Po vi tri, van toc va gia toc tai tirng thoi diém.

Chon thé Results trén Toolbox, sau d6 chon Opens Adams Postprocessor, cira s6 Adams
Postprocessor xuat hién (hinh 41). Tai 6 Simulation, ban doc chon Last_run va tai 6
Measure, ban doc chon Vi_tri. Sau d6 chon Add Curve. Bé hién thi van téc hoic gia téc,
chon Create a New Page va thuc hién cac budc nhu trén. Dé do vi tri cia qua cau tai mot

thoi diém nao d6, chon Plot Tracking va chon diém can do trén dudng curve.
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- 1
| Adams PostProcessor Adams 2017

- m] b |
| File Edit View Plot Tools Help
2 [ ; T&l
Plotting 2 =mY K \AJ 3’—“@" a5 » D"l“@
|+ [hean [ Bail
O page 1 00
-50000.0
£
E
E)
g
3
-100000.0
-1.56+05
Name Filter [— 0.0 1.0 20 30 40 50
- Analysis: Last_Run Time (sec) 2020-06-10 22:27:54
| Footer  None |4 e W
Surf
Add Curves
"Add Curves To Current ] |
Clear Plot
Independent Axis
& Time C Data

Page 1of 1 |

Hinh 41. Ctra s6 Adams Postprocessor

2.1.2. Bai mb phéng con lic don.

Muyc tiéu bai nay huéng dan cach tao chi tiét thanh, tao cac diém Marker, tao khép quay,

thiét lap dac tinh vat 1y, va do thong sb vat 1y nhu lyc va gc quay.

Buéc 1: Tao dw &n méi

Tuong ty nhu buéc 1 trong muc 2.1.1, trong ctra s6 Create New Model ta thiét 1ap nhu
hinh 42 Sau d6 Nhap chon OK dé tao du an.

W Create New Model X

Create New Model

Model Name |Baj2

Gravity |Earth Normal (-Global Y) |

Units | MMKS - mm.kg.N.s.deg =

Working Directory | D:\Documents'\Dynamic of Machinery\Wi

oK | Apply | Cancel |

Hinh 42. Cua s6 Create New Model
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Budéc 2: Tao ddi twgng con lic don

Chon thé Bodies trén Toolbox, nhap chudt chon Rigidbody: Link. Lic nay, cira sb
Geometry: Link xuat hién bén trai ving lam viéc (hinh 43). Chon New Part, tick cac 6
Length, Width, Depth va nhap cac gia tri (45.5 cm), (3.0 cm), (2.0 cm).

Geometry: Link

| MNew Part j
¥ Length m
¥ Width  [(3.0cm)
v Depth (2.0cm)

Hinh 43. Ctra s6 Geometry: Link

Sau d6, di chuyén chudt dén vi tri giao nhau gita hai duong mau trang va nhap trai chuot
dé dat diém dau tién caa thanh tai vi tri x = 0, y = 0, z = 0. Tiép tuc nhap phai chuét dé cira
s6 LocationEvent xuat hién (hinh 44), va nhap gia tri 455, 0, 0 trén 6 dau tién (day 14 toa
d6 cua dau kia thanh). Trong 6 thir 2 chon Rel. To Origin (toa do nhap trén duoc tinh so

Vvéi gbc hé toa do). Nhan Apply

W LocationEvent X
| 455.0.0]
| Rel. To Origin -
|
Apply Cancel |

Hinh 44. Ctra s6 LocationEvent
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Lac nay, trén man hinh s& c6 mot thanh hién thi ¢ dang lugi (Wireframe). Dé nhin thay
thanh dang khdi, chon Wireframe/shaded toggle for current view & goc duéi bén phai

man hinh (biéu tuong qua dia cau — hinh 45).

Hinh 45. Wireframe/shaded toggle for current view

Tiép theo, chling ta s& tao qua cau cho con lic don, nhap chudt chon Rigidbody: Sphere.
Ctra s6 Geometry:Sphere xuat hién (hinh 46), ban hdy chon Add Part (nghia 13 qua cau
duoc tao ra s& gan lién vao thanh tao ¢ trén thanh mét chi tiét duy nhat). Nhap chudt chon

Radius va nhap ban kinh la (2.5 cm)

Geometry: Sphere

|AddtoPat  v|
™ Radius |(2.5cm)

Hinh 46. Cira s6 Geometry:Sphere

Di chuyén chudt Ién chi tiét thanh tao ¢ budc trén, sau d6 nhap chudt phai va chon PART 2
dé gan qua cau vao chi tiét thanh PART _2. Tiép theo, ta nhap diém gan qua cau vao chi tiét
thanh bang cach nhap chuot phai dé cira s6 LocationEvent xuat hién va nhap toa do qua
cau (455, 0, 0) trong 6 dau tién. Ta dugc con lic don nhu hinh 2.13. Dé thay doi tén chi tiét,
nhap phai chudt phai 1én con lac don, chon tiép Part: PART _2 sau d6 chon Rename. Pit

tén la Conlacdon va chon OK.
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Select
~Link: LINK_1 » Modify

~Marker: cm  » Appearance

View Control  » Info

Measure
Copy

Make Flexible

Delete

(De)activate
Hide

Hinh 47. Con lic don duoc tao va cach dit tén cho chi tiét

Bwéc 3: Tao tdm quay cho con lic don

Chon Connector trén thanh cong cu, sau d6 nhap chudt chon Create a Revolute joint.

Ctra s6 Revolute joint nhu hinh 48 xuét hién va thiét 1ap thong s nhu sau:

W Adams View Adams 2017
File Edit View Settings Tools

Bodies Connectors Meotion
8B ¥ A

y N S ‘o
¢ == —
Create a Revolute joint

Joints

Revolute Joint

Construction:
|2 Bodies - 1 Location j
| MNormal To Grid j

1st Pick Body A
2nd Pick Body A

Hinh 48. Cura s6 Revolute Joint

- Construction: 2 Bodies — 1 Location — nghia 1a chiing ta phai chon 2 chi tiét can
lien két voi nhau va toa do diém dit khop ban 18. Trong 6 dudi chon Normal To
Grid — nghia 14 truc quay ctia khép ban & vudng goc véi mat phang 1am viéc.

- 1stva2nd déu chon Pick Body — duing chudt dé chon 2 chi tiét can lién két.

49



Ta di chuyén chudt va chon thanh Conlacdon tao ¢ trén, sau d6 di chuyén chudt ra ving
trbng va chon Ground. Sau d6 tiép tuc chon tdm quay & gdc toa do (0, 0, 0). Ta c6 thé doi
tén cho khap quay (JOINT_1) thanh tén Tamquay nhu hinh 49.

) Adams View Adams 2017
File Edit View Settings Tools @ H(\.{

Bodies Connectors Mations I Forces } El
B dY¥YARASE [ o
P SE = g

Joints

Bai2 =

Browse ~ Groups ‘ F\Iters}
]

% Bodies
i @[JConlacdon
=~ Hground

: Connectors i Rename X .

#- Motions LhzERy
= Forces Appearance Object _Bai2 Pivot
] Elements

#- Measures kg
+-— Design Vari Measure

New Name |.EIai2.Tamquay1
#-- Simulations

1 Results Capy oK | Apply | Cancel
#-11 All Other Delete

(De)activate
Hide

Hinh 49. Thay doi tén khép quay JOINT _1
Buéc 4: Do luc tai thm quay doc theo hai truc x vay

Trén thé Browse caa Model Tree, nhap phai chudt vao Tamquay (dugi Connector) tao
budc trén, chon Measure, cira s6 Joint measure hinh 50 xuat hién. Ta thiét Iap thong sé

nhu sau:

- Measure Name: bit tén la Force_X
- Characteristic: Chon Force dé do luc

- Component: Chon X dé do lyc doc theo phuong x cua hé toa d6 Global.
Sau d6 chon Apply.

Tiép tuc nhap Force_Y trong 6 Measure Name va chon Y tai & Component dé do luc doc

theo truc Y. Va chon OK. Ldc nay hai ctra s6 thé hién luc do theo thoi gian xuat hién.
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W Joint Measure X

Measure Name: |F0|’ce_){]

Joint: |Tamquay

Characteristic: | Force j
Component: @ XY ©C ZC mag

From/At: @ Conlacdon. MARKER 4

~
ground.MARKER_5 BT

Represent coordinates in:

[V Create Strip Chart

ﬂ OK | _Appy | Cancel |

Hinh 50. Ctra s6 Joint Measure

Buéc 5: Po goc quay con lic

DAu tién ta can tao cac diém Marker dé Iam diém tham chiéu. Tai thé Body cua Toolbox,
chon Construction Geometry: Marker (biéu tuwong hinh hé truc toa do). Cura sb
Geometry: Marker xuét hién va chon theo nhu hinh 51 (Add to Ground va Global XY

Plane tai 6 Orientation).
+ Add to Ground: nghia 1a ta tao diém Marker gin ¢ dinh vao Ground
+ Orientation: nghia la chon huéng hé toa do cua Marker

Sau d6 di chuyén chudt vao ving tréng ving 1am viéc, nhap phai chuot dé cira so Localition
Event xuat hién va nhap 0, -455, 0 dé dinh vi diém Marker. Lic nay ta s& thdy mot hé toa
d6 Marker méi duoc tao ra & trén truc Y. Ta c6 thé doi tén bang cach di chuyén chudt lai
Marker vira tao, sau d6 nhap chudt phai va chon Rename dé d6i tén thanh Diemthamchieu
(hinh 52).

Tiép theo ta s& chon gdc can do. Trén Toolbar, nhap chudt chon Design Exploration, sau

d6 chon Create New Angle Measure (biéu tugng thudc do goc) nhu hinh 53.
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Geometry: Marker

|.-5-.|:||:| to Ground j
Orientation
| Global XY Plane -

Hinh 51. Cira s6 Geometry: Marker

Select
Madify
Appearance

1
| Part: ground Info

1
ISSRERARERIE  vieocure

View Control 4 Copy
Delete

| Rename
9 v, (De)activate
‘ & Hide

Hinh 52. D6i tén cho diém Marker

RlaeM R (T H G

ons I Forces ] Elements Design Explorat
i S ! o
o) X fo ML
;— ,‘.lCreate a new Angle Measure| &

h S o LB g T
Measures In

Hinh 53. Chon Create a new Angle Measure

Ban chon Advance phia bén tay trai man hinh, ctra s6 Angle Measure (hinh 54) xuat hién.
Chung ta can nhap ba diém tham chiéu dé do goc quay. Dau tién, tai 6 First Marker: nhap
chudt phai va chon Marker — Pick, sau d6 di chuyén chudt dén chon Marker tai tim qua
cau cua con lic don (Marker_2). Thyc hién tuong tu & 6 Middle chon Marker tai tam
quay, va chon Marker Diemthamchieu cho & Last Marker. Sau d6 chon OK va cira 6

do goc quay xuat hién.
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@ Angle Measure X

-

Measure Name: |.Elai2.MEA7ANGLE71 Measure Mame: |_E|ai2_MEA_ANGLE_1

First Marker: |

_ First Marker: | MARKER_2
Middle Marker: —

Middle Marker: | MARKER 5
Browse. .. =

i Text 4 - -
Last Marker: Brasers D Last Marker: |D|emthamch|eu

Parameterize *
Create

[¥" Create Strip Chart

[¥" Create Strip Chart

Field Info L4

5|

ok | Ay | cancel | }‘ ok | Apply

Cancel

Hinh 54. Cira s Angle Measure

Buwéc 6: Tién hanh md phéng

Chon thé Simulation trén Toolbox va chon Run an Interactive Simulation dé mé cira s6

Simulation Control. Trén caa s6 Simulation, ta thiét 1ap thoi gian md phong (End Time)

va 10 va sb budéc (Steps) 1a 500. Sau d6 nhap chudt chon Start Simulation dé thay con lic

quay quanh tim quay va cac d6i twong do s& hién thi nhu hinh 55.

|a
100.0; d Simulation Contral
’ﬁme:\‘HSO —Current: 39.74 |«‘ -| b |
0.0 <M
10085 075 : I o oyt
Py e
s o A ) b= |
32 m kg

5
Time: 1/453\ —cﬁe\\t. -30.40
0.04

/
32.5 / \

.0 0.75

o

325

1 Time: 1160 —Cufret: -
N Time: /1/5 gf\ 30.40
U \

235 0.75

Hinh 55. Két qua md phong

Thuc hién twong tu nhu Budc 6 cua myc 2.1.1 dé xem két qua bang cach st dung Adams

Postprocessor nhu hinh 56.
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Hinh 56. Ctra s6 Adams Postprocessor
2.2. M phéng co ciu 3D
2.2.1. M6 phong robot SCARA hai bac tw do.

Muc tiéu phan nay 1a sw téng hop cac cong cu thiét Idp body part va cach thiét Idp chuyén

dong cho cac khop cua mét canh tay robot.
Buwoc 1: Tao du &n méi

Tao du an mé&i nhu muc 2.1.1, tai cra s6 Create New Model ta thiét 1ap cac thanh phan

nhu sau:

- Model name: Nhap tén du an Bai3
- Gravity: Thiét lap chiéu gia téc trong truong -Global Y
- Unit: Chon don vi st dung MMKS — mm, Kg, s, deg

- Working Direction: Chon thu muc luu du an.
Buwéc 2: Thay ddi gia téc trong truwong (Gravity) va lwéi 1am viéc (Working grid)

Nhép chudt chon Setting, sau d6 chon Gravity... Chon -Z* dé thiét Iap chiéu gia téc trong
truong theo chiéu z- (hinh 57)
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W@ Gravity Settings X

¥ Gravity

X |0
‘r’|u +y'*

Z | -9306.65 70| 2t

* Set values for Earth gravity
in global coordinates.

Ok | Cancel

Hinh 57. Thiét 1ap gia téc trong truong Gravity Settings

Nhép chon Setting, chon Working Grid. Cira s6 Working Grid xuat hién, tai 6 Orientation
chon Global XZ.

wd Working Grid Settin.. X

¥ Show Working Grid

* Rectangular ¢ Polar

X Y

Size  |(375mm) |(250mm)
Spacing |(5mm} |(5mm}

Color Weight

¥ Dots |Contrast - m
¥ Axes |Contrast - m
[ Lines |Contrast j |1 j
[ Triad m

|Set Location j
Set Orientation -

OK ‘ Apply | Cancel ‘

Hinh 58. Thiét lap lugi lam viéc Working Grid

Buéc 3: Tao cac Marker
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Chon thé Bodies trén Toolbox, nhép chuot chon Construction Geometry: Marker. Tai 6
ctra s6 Geometry: Marker chon Add to Ground, con 8 Orientation chon Global XY

Plane.

Geometry: Marker

‘Add to Ground j
Origntation
| Global XY Plane -

Hinh 59. Cira s6 Geometry: Marker

Sau d6 chon diém goc toa do (0, 0, 0) dé tao Marker_1. Tuong tu nhu vay ta co thé tao
cac Marker khac tai toa d6 (0,0,50), (200, 0, 50), (200, 0, 70), (350, 0, 70), (350,0,100),
(350,0,150), (350,0, 35)

Buwéc 4: Tao chi tiét dé robot

Chon thé Bodies trén Toolbox, nhap chudt chon Rigidbody: Cylinder. Trén cta sb
Geometry: Cylinder chon New Part, nhap chudt chon Length va Radius. Sau d6 nhap

(5.0 cm) va (2.0 cm) vao cac 6 Length va Radius tuong ung (hinh 60).

Di chuyén chuét va chon gbc toa do Marker 1, sau d6 di chuyén chuét doc truc Z+ (doc

theo dudng mau trang) va nhap chon chuét trai dé tao khdi tru. Dt tén cho khdi tru 12 Base.

Geometry: Cylinder

|New Part j
™ Length |(5.0cm)
¥ Radius (2.0cm)

Hinh 60. Cira s6 Rigidbody: Cylinder
Buwéc 5: Tao thanh so 1 (Link1)
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Pé tao thanh s6 1, chiing ta d6i khdng gian lam viéc (Working grid) vé mat phang XY
bang cach chon Working Grid tai Setting cua Main Menu. Trong ctra s6 Working Grid,
tai 6 Orientation ta chon Global XY. Chon thé Bodies trén Toolbox, nhap chudt chon
Rigidbody: Link. Cira s6 Geometry Link xuét hién bén trai ving 1am viéc. Trong cira s6
nay, ta chon New Part, nhap chudt chon céc 6 Width, Depth va nhap cac gié tri (5.0 cm),
(2.0 cm) tuong (ng. Di chuyén con tro chudt va chon Marker 3 va Marker 2 dé tao chi
tiét thanh 1 mau vang nhu hinh 62. Ta cd thé ddi tén chi tiét nay thanh Linka.

Geometry: Link

|New Part j

[ Length | (40.0cm)

M Width (5.0cm)
™ Depth (2.0cm)

Hinh 61. Tao chi tiét thanh s6 1
Budéc 6: Tao thanh sé 2 (Link2)

Tuong ty budc 5, chon thé Bodies trén Toolbox, tiép tuc chon Rigidbody: Link. Ctra s6
Geometry Link xuat hién bén trai ving 1am viéc, chon New Part, nhap chudt chon céc 6
Width, Depth va nhap cac gié tri (4.0 cm), (2.0 cm) twong &ng. Di chuyén chudt va chon
Marker_4 va Marker_5 dé tao chi tiét thanh mau hong nhu hinh 63. Ta c6 thé d6i tén chi
tiét nay thanh Link2.

Geometry: Link
New Part -

[ Length | (40.0cm)

¥ Width {4.0cm)
M Depth  |(2.0cm)

Hinh 62. Tao chi tiét thanh cho Link2
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Trén thé Bodies cua Toolbox, chon Rigidbody: Cylinder. Trén cira s6 Geometry:
Cylinder chon Add Part, nhap chudt chon Radius va nhap gia tri (2.0 cm). Di chuyén
chudt dén va chon Link2, sau d6 chon hai Marker 5 va Marker_6 dé tao mot khéi tru
cho chi tiét thanh Link2 nhu hinh 64.

Geometry: Cylinder

| Add to Part M

[ Length | (4.0cm)

™ Radius | ({2.0cm)

Hinh 63. Tao chi tiét khdi tru cho Link2
Bwéc 7: Tao thanh trwet (Link3)

Chon thé Bodies trén Toolbox, nhap chuot chon Rigidbody: Cylinder. Trén cta s6
Geometry: Cylinder chon New Part, nhap chudt chon Radius va nhap gia tri (1.0 cm).
Sau d6 di chuyén chudt va chon hai Marker_6 va Marker_7 dé tao khdi try mau vang
nhu hinh 65.

Hinh 64. Tao chi tiét khdi tru cho Link3

Bwdéc 8: Tao cac khép cho robot
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Dé tao khop ¢ dinh cho Base, nhap chudt chon Connector, sau d6 chon Create a Fixed
Joint. Cira s6 Fixed Joint xuat hién bén trai, tai & Construction: chon 1 Location — Bodies
impl. va chon Normal To Grid. Sau d6 di chuyén con tré chudt dén chon Marker 1 tai

géc toa do.

Tiép tuc tao khép quay cho khau 1 (Base) va khau 2 (Link1) bang cach chon Connector,
chon Create a Revolute Joint (biéu twong ban 18). Ctra s6 Revolute Joint xuat hién va
chon 2 Bodies — 1 location, Pick Geometry Feature va Pick Body cho 6 1st va 2nd. Di
chuyén con tré chudt dén chon hai khau lién két véi nhau: Base va Link1. Sau dé chon

diém dat khép quay 1a Marker_2 va chon chiéu truc quay la truc Z.

Tuong tu, dé tao khop quay cho khau 2 (Link1) va khau 3 (Link2) ta chon Connector,
chon Create a Revolute Joint (biéu twong ban 18). Ctra s6 Revolute Joint xuat hién va
chon 2 Bodies — 1 location, Pick Geometry Feature va Pick Body cho 6 1st va 2nd. Sau
d6 chon hai khau lién két vai nhau: Link1 va Link2. Sau d6 chon diém dat khép quay 1a

Marker_3 va chon chiéu truc quay 1a truc Z.

Tiép theo ta s& tao khép tinh tién cho khau 3 (Link2) va khau 4 (Link3), ta chon
Connector, chon Create a Translational Joint (biéu twong piston). Cira s6 Translational
Joint xuat hién va chon 2 Bodies — 1 location, Pick Geometry Feature va Pick Body cho
6 1st va 2nd. Di chuyén chudt dé chon hai khau ndi véi nhau: Link2 va Link3. Sau d6

chon diém dit khop tinh tién 1a Marker_6 va chon chiéu truc khép 1 doc theo truc Z.

Fixed Joint Revalute Jaint Translational Joint

Construction: Construction:
|2 Bodies - 1 Location j |2 Bodies - 1 Location j
I Location - Bodies |mpl_ M | Pick Geometry Feature j | Pick Geometry Feature j

Normal To Grid MEBE |Pick Body  ~v| T |Pick Body  ~|
2nd |Pick Body | 2Md |Pick Body  ~|

Construction:
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Hinh 65. Thiét Iap thong sé cho cac khép ¢é dinh (Fixed Joint), khép quay (Revolute

joint), va khép tinh tién (Translational Joint)

Hinh 66. M6 hinh robot Scara sau khi thiét 1ap cac khap.
Bwéc 9: Tao chuyén dong cho khép

Ta chon thé Motion caa Toolbar, sau 6 chon Rotational Joint Motion (biéu tuong ban
18), cira s6 Rotational Joint Motion xuat hién. Tai 6 Rot. Speed ta nhap téc do quay 1a 5,

sau d6 di chuyén con tro chudt dén chon khép quay déu tién giira Base va Linkl.
Ban doc thuc hién twong tu dé tao chuyén dong cho khép quay thir 2 gitra Link1 va Link2.

Tiép theo, ta s& tao chuyén dong cho khap tinh tién bang cach chon thé Motion, rdi chon
Translational Joint Motion (biéu twong hinh piston). Tai cira s6 Translational joint
Motion, nhap Trans. Speed 1 10, sau d6 di chuyén chudt dén khép tinh tién gitra Link2
va Link3.
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Rotational Joint Maotion Translational Joint Motion

Construction: Construction:

Applied to a Joint Applied to a Joint

Characternstic:
Characteristic:

Rot. Speed| 5.0
Trans. Speed| 10.0

Hinh 67. Thiét Iap thong sé chuyén dong cho khép quay (Revolute Joint Motion), va

khop tinh tién (Translational Joint Motion).
Buwéc 10: Tién hanh chay thir md phéng

Tién hanh chay mé phong vai End time bang 50 va Steps bang 500. Ta sé& thay robot hoat
dong, tuy nhién cac khép quay s& quay lién tuc va khong dirmng. Dé khic phuc nay, ta sé

thiét lap lai quy dao chuyén dong cua cac khép quay.
Buwéc 11: Thiét 1ap quy dao chuyén déng cho cac khép truyén dong.

Tai the Browse cua Model Tree, ta chon Motion_1 (day 1a chuyén dong quay giira Base
va Link1), nhap chudt phai va chon Modify. Cra s6 Joint Motion nhu hinh 69 xuat hién,

tai 6 Function (time) nhap 60d*sin(time).
Ban doc thuc hién twong tu cho Motion_2, va nhap 40d*cos(time) tai 6 Function (time).

Déi véi khép tinh tién, ta chon Motion_3, nhap chudt phai va chon Modify, sau d6 nhap
30.0 * cos(time)
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@ Joint Motion X
Name | MOTION_1
Joint | JOINT 2
Joint Type | revolute
Direction | Rotational j
Define Using | Function j
Function (time) |2[J_t]d * sinftime|| J
Type | Displacement j
Displacement IC |
Velocity IC |

oK | Apply | Cancel

Hinh 68. Cira s6 Joint Motion
Bwéc 12: Tién hanh mé phéng

Chon thé Simulation trén Toolbox va chon Run an Interactive Simulation (hinh banh
rang) dé mo cira s6 Simulation Control. Trén cia s6 Simulation, ban c6 thé thiét 1ap thoi

gian md phong (End Time) 5.0 va sé budc (Steps) 1a 500.

Hinh 69. Két qua md phong robot Scara

2.2.2 T6i wu héa trong Adams View.
Muc tiéu phan nay 1a tim hiéu chize ndng t6i uu héa trong phan mém Adams View

Buéc 1: Tao dw &n méi
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Ban doc thuc hién tao du an maéi nhu cac bai trén nhung luu y don vi sir dung trong bai nay
la MKS (hinh 71):

- Model name: Nhap tén dy an Bai5
- Gravity: Thiét 1ap chiéu gia téc trong truong -Global Y
- Unit: Chon don vi st dung MKS — mm, Kg, s, deg

- Working Direction: Chon thu muc luu du an.

W Create New Model X

Create New Model

Model Name ‘Bai5_1|

Gravity |Earth Normal (-Global ) -

Units | MKS - m,kg.N.s.deg -

Working Directory ‘ D:\Documents\Dynamic of Machinerny\Wi

OK ‘ Apply Cancel

Hinh 70. Tao du an mai
Buéc 2: Tao qua bong

Chon thé Bodies trén Toolbox, nhap chudt chon Construction Geometry: Sphere. Trén
ctra SO Geometry: Sphere, chon New Part va nhap chudt chon Radius véi gié tri (12.0
cm). Sau d6 di chuyén chudt dén viing tréng cua Working Grid va nhap chuét phai dé mo

ctra s6 LocationEvent. Nhap toa d6 dat qua bong 1a -7, 2.1, 0. Sau d6 chon Apply.
Buéc 3. Thay déi lwéi ving lam viéc

Chon Settings trén Main Menu va chon Working Grid. Trén cira s6 Working Grid

Settin..., ta chon Global XZ plane tai 6 Orientation.

Buéc 4: Tao vanh bong rd.
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Tai thé Bodies, chon Rigidbody: Torus. Trén ctra s6 Geometry: Torus, nhap chudt chon
Minor Radius va Major Radius. Ta nhap hai gia tri ban kinh tuong tng la (1 cm) va (24
cm). Sau d6 di chuyén chuét phai dén viing trong Working grid va nhap chudt phai ¢é mo
ctra s6 Location Event. Ta nhap toa do diém dat vanh bong ré 1a 0, 3.05, 0. Nhan phim f
dé nhin thay két qua. Tiép theo, chiing ta can phai cé dinh vanh bong ré dé né khong bi roi
xudng. Tai thé Connector, chon Create a Fixed Joint. Trén cira s6 Fixed Joint, ta thiét

lap théng sé Construction 1a 2 Bodies — 1 Location va Normal To Grid.

Sau d6 di chuyén chudt dén chon Ground va chon vanh béng ro tao o trén. Tiép theo ta

chon vi tri dat Fixed Joint la tim vanh bong ro.

Hinh 71. Két qua tao bong va vanh bong ro

Bwéc 5: Tao luc tiép xdc giita bong va vanh béng ré

Tai thé Forces, ta chon Create a Contact & nhém Special Forces (hinh 73). Cira so Create

Contact xuat hién.

e & P
® o

Special Forces

Hinh 72. Create a Contact
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Trén cira s6 Create Contact ta thiét lap nhu hinh 74 nhu sau:
Contact Name: Ta d¢é mac dinh
Contact Type: chon Solid to Solid

I Solid(s): Nhap chudt phai va chon Contact Solid, chon Pick sau d6 di chuyén chuét va

chon qua bong.
J Solid(s): Thuc hién twong tu | Solid(s), di chuyén chudt va chon vanh bong rb.

Céc thdng sb khac ta ¢é mac dinh. Chon OK thi két qua duoc nhu hinh 74

W Create Contact X
Contact Name | Bai&_1CONTACT 1

Contact Type | Solid to Solid j
I Solid(s) [elupsom1

J Solid(s) TORUS_2|

[¥" Force Display Red -

MNormal Force | Impact j
Stifiness | 1.08+08

Force Exponent |2_2

Damping [1.05404

Penetration Depth |1_UE-04

[~ Augmented Lagrangian

Friction Force |Nune j

oK | Apply| Cluse|

Hinh 73. Thiét 1ap thdng s6 cira s6 Create a Contact va Luc tiép xUc giira bong va ré duoc

tao thanh.
Buwéc 6: Tao bién thiét ké (Design variables)

Tai thé Design Exploration, chon Create a Design Variable tai nhom Design Variable
(hinh 75).
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Design Variable

Hinh 74. Create a Design Variable

Trong ctra s6 Create Design Variable... xuat hién, ta thiét 1ap cac thong s nhu sau:

- Name: bit tén cho bién 1a x_vel

- Units: Velocity
- Standard Value: 5

- Value Range by: Absolute Min and Max values

- Minvalue: 5

- Max value: 10

Sau d6 nhap chudt chon Apply. Tuong tu, ban doc tao biény_vel véi cac thong s thiét 1ap

nhu bién x_vel (hinh 76).

W Create Design Variable . X W Create Design Variable ... *
Name|X_“'9| Name|y_\.ne|
Type| Real jU”itS |velocity j Type| Real j Units |Velocity j

Standard Value| g

Standard Value| g

Value Range by|Absqute Min and Max Values

j Value Range by |[EELIINERNTEERL R ER Q=TT -

Min. Value| g

Min. Value| g

Masx. Value| 10
[ Allow Optimization to ignore range

[ List of allowed values

oK | Apply | Cancel oK

Maz. Value| 10
[ Allow Optimization to ignore range

[ List of allowed values

| Apply | Cancel

Hinh 75. Thiét 1ap théng sé cho bién x_vel vay_vel

66



Buwéc 7: Thiét 1ap van téc ban dau cho qua bdng

Tai Model Tree, chon qua bong hinh ciu tao & buéc 2, sau d6 nhap chudt phai dé chon
Modify. Lic ndy, cira s6 Modify Body xuét hién. Ta thiét 1ap cac théng sé nhu sau (hinh
77):

- Category: Chon Velocity Initial Conditions

- Nhap chudt chon X axis va Y axis bén phia Translational Velocity Along. Tai 6 X
axis, nhap phai chudt va chon Parameterize sau d6 chon tiép Reference Design
Variable va chon bién x_vel tai cra s6 Database navigation. Ban doc thuc hién

tuong tu cho 8 Y axis va chon biény_vel.

Nh4p chon OK

‘ Madify Body % @ Database Navigator X
[Browse I
Body |E|nng -
Category |Ve|ocity Initial Conditions j
Translational velocity along Angular velocity about | [T O
@ Ground © Marker & PatCM ¢ Marker
¥ Xaxis |(Bais 1.x vel) v
. Clear
V' Y axis | (Bais_ 1.y vel) Cut
[ Zaxis Copy
Paste
_ Create Design Variable q >

Fiald Info » Reference Design Variable |{gf=" [ [Bowe -]

Expression Builder ... All Objects E
Unparameterize Sotby [Type =l Highlight +| -| ~
|
OK | Apply | Cancel | ok | cose |

Hinh 76. Thiét 1ap van téc ban dau cho qua bong
Buéc 8: Tao dbi twong do

Tai thé Design Exploration, chon Create a new Point-to-Point Measure tai nhom
Measure (hinh 2.50). Sau d6, di chuyén con tro chudt dén chon hai diém la Marker tam
cua qua bong va Marker tam cua vanh bong ro (trong may tinh caa t6i 1a Marker_5 va
Marker_6). Pdi tugng do vira tao thanh khoang cach gitra qua bong va vanh bong rd, phan
mém Adams View tu dong dit tén ddi teong 1a MEA_PT2PT_1. Ban doc c6 thé dit lai tén

khac theo mong mudn caa minh.
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Measures

Hinh 77. Create a new Point-to-Point Measure
Buwéc 9: Chay mo phéng thi

Sau khi hoan thanh cac buéc trén, ta chon thé Simulation trén Toolbox va chon Run an
Interactive Simulation (hinh banh rang) dé mé ctra s6 Simulation Control. Trén caa s6
Simulation, ban c6 thé thiét 1ap thoi gian md phong (End Time) 1.0 va sé budc (Steps) la

10. Két qua s& giong nhu hinh 80.

L]

3| V|

| End Time MIE
‘ Steps j ‘ 10
Sim. Type: Default 2

[ Start at equilibrium

[ Reset before running
‘ No Debug j

@ MEA PT2PT 1 M ﬁ M ﬂ E ﬁ
B k)

75 Maztran
#me: 1.000 —Current: 2.175 " Updats graphics display

* Interactive © Scripted

Simulation Settings. ..

Hinh 78. Két qua mé phong gitta qua bong va vanh béng ro

Bwéc 10: Thiét 1ap tinh toan téi wu
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Tai thé Design Exploration, chon Design Evaluation Tools tai nhom Design Evaluation
(hinh 81).

(') ru’ LAy

O R = =1 S

Design Evaluation

Hinh 79. Design Evaluation Tools
Ctra s6 Design Evaluation Tool xuat hién va ta thiét 1ap cac théng sé nhu sau (hinh 2.45):

- Study a: Minimum of. Sau d6 ta nhap chudt phai chon Measure, tiép tuc chon
Guesses va chon MEA_PT2PT_1. (Hinh 82 - tréi)

- Nhap chuét chon Optimization

- Tai 6 Design Variable: nhap phai chudt va chon hai bién x_vel vay vel.

- Tai 6 Goal: ta chon Minimize Des. /Mea. /Objective.

Sau d6 nhap nut Start. Két qua thu dugc nhu hinh 83.

W@ Design Evaluation Tools * @ Design Evaluation Tools X
Model: |,E|a\5j Model: ‘ Bais_1
Simulation Script: |,Ela\5j,LasLSim Simulation Script: ‘ _Baif_1.Last_Sim
Study a: @ Measure © Objective Study a: @ Measure © Objective
Minimum of ~ ~ | | e Minimum of = | | MEA_PT2PT_1
Pick - -
 Design Study © Design of Experit 1,4 y Browse. .. " Design Study ¢ Design of Experiments ® Optimization
Bais_1:

Design Variable: = 2 < vel

) MEA_PT2PT 1 Design Variables: x_ve

Default Levels: [ v _wel

Field Info J

" Auto. Save Save Restare

Goal: |Minimize Des. Meas. / Objective j

[ Constraints:

Settings: Display... ‘ Output... Optimizer... | Settings: Display... | Qutput... ‘ Optimizer... |
| ) «w | o|fl B/E B |5 s | @)

Hinh 80. Thiét lap théng sé Design Evaluation Tool
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—Current: 0.1900

.......

755z
000 —lter_0: 2175
J—— =Iter_1: 0.1594
375 T 0

8%

Hinh 81. Két qua qua trinh tinh toan tbi uu

Buwéc 11: Xem két qua tinh toan téi wu

Trong 6 cira s6 Design Evaluation Tools, chon Create tabular report of results phia bén

duéi. Sau d6 nhap chon OK. Lic nay két qua hién thi nhu hinh 84. Ta nhan thiy rang, sau

5 vong lap Iterations, két qua toi wu nhét 1a khi x_vel = 7.1502 m/s vay_vel = 5.7374 m/s

@ Information X

Apply ‘ Parent | Children ‘ Maodify ‘l_ Verbose Clear Read from File Save to File Close

Optimization Summary

Model Name : BaiS_1

Dave Run  : 2020-07-17 00:24:22
Objectives
Ol) Minimum of MEA PT2PT_1
Units - mever
Initial Value: 2.17458
Final Value : 0.189582 (-51.3%)

Design Variables

V1) x_vel
Units : mever/sec
Initial Value: s
Final Value - 7.1502 (+43%)
v2) y_wel
Units : mever/sec
Initial Value: s
Final Value - 5.73736 (+12.7%)
Teer. MER_PT2ET_1 x_vel y_vel
2 2.174¢ $.0000 $.0000
1 0.15941 7.1675 5.5241
2 0.20921 7.1658 5.7262
3 0054751 7.1711 5.7¢662
4 0.189398 7.1502 5.7374
s 0.18998 7.1502 5.7374

Hinh 82. Két qua tdi uvu hoa
2.3. M phéng bd truyén dong

2.3.1. M6 phéng Gear Coupler.

Muc tiéu phan nay la tim hiéu cach tgo Gear Coupler trong phan mém Adams View.
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Buwéc 1: Tao dw 4n méi va tao hai khdi tru twong trung cho hai banh ring

Sau khi tao du 4n méi, ta sa dung Rigidbody: Cylinder trong thé Bodies dé tao hai khoi
try c6 kich thude lan Iuot 1a: Length = 2 cm, Radius = 5 cm (khéi tru 1) va Length = 2 cm,
Radius = 10 cm (khéi tru 2) tugng trung cho hai banh rang nhu hinh 85. Tiép theo, ta st
dung Construction Geometry: Marker dé tao diém tiép xdc giira hai banh ring (trong

hinh md phong 1a diém cd toa do (0, 0, 0). Ta dat tén diém Marker nay 14 DiemTiepXuc.

Hinh 83. Tao hai khdi tru tuong trung cho hai banh ring va tao khop quay cho
hai banh rang
Buwdc 2: Tao khép quay cho cac banh ring

Tai th¢ Connectors, chon Create a Revolute Joint. Trong ctra sd Revolute Joint, ta thiét
lap théng s nhu sau: Chon 2 Bodies — 1 Location va Normal To Grid va sau dé chon
Banh ring nhé va chon Ground, tiép theo chon tim quay 1 tim banh ring nho. Tiép tuc

thuc hién tuong ty cho banh rang 16n nhu hinh 86 (hinh phai)
Bwéc 3: Tao rang budc truyén dong banh ring

Trong thé Connectors, nhap chudt chon Joint (Add-On Constraint): Gear. Cira 6

Constraint Create Complex Joint Gear xuat hién. Tai 6 Joint Name, ta nhap chuét phai
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va chon Joint, tiép tuc chon Guesses rdi chon Joint_1. Sau do, ta tiép tuc dé bd sung
Joint_2 (hinh 87)

Tai 6 Common Velocity Marker, nhap chudt phai chon Marker 1a DiemTiepXuc. Nhap
chuot chon OK. Lic nay ta thdy hinh banh ring twong trung giira hai hinh tru (hinh 88).

ﬂ Constraint Create Complex Joint Gear e
Gear Name | Bai7 GEAR 1
Adams Id E
Comments ‘
Joint Name ‘JOINTJ, JOINT_2
_ gl e
o Common Velocity Marker | Diemtiepxuc - . Benae

i »
Parameterize Create JOINT_1

Bai7 JOINT_1 » JOINT 2
Bai7 JOINT_2 » =

9

Couplers

Field Info 4

Hinh 84. Tao rang budc truyén dong cho hai banh ring

Hinh 85. Két qua tao rang budc truyén dong cho hai banh rang va Tao truyén dong cho

banh rdng nho
Bud6c 4: Tao chuyén dong cho banh ring nhé

Trén the Motions, chon Rotational Joint Motion va nhap van toc goc quay la 30 deg/s tai

6 Rot. Speed. Sau d6 di chuyén chudt dén chon Joint 1 trén banh rang nho (hinh 89).
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Bwéc 5: Tién hanh md phéng

Chon Run an Interactive Simulation d& mé ctra s6 Simulation Control. Ta thiét lap thoi
gian mé phong End Time 13 5 va s budc Steps 1a 200. Sau d6 nhap chudt chon Start

Simulation dé xem két qua.

2.3.2. M6 phéng truyén dong dai.

Muc tiéu phan nay tim hiéu cach md phong truyén déng dai bang phan mém Adams View
Bwéc 1: Tao dw an méi va tao Pulley

Sauk hi tao dy &n méi, dé tao Pulley, ta chon thé Machinery, tiép tuc chon Create Pulley
trong nhom Iénh Belt. Lic nay, cira s6 Create Pulley xuat hién va ta thuc hién thiét 1ap nhu

Sau:

- Cira so Step 1 of 11: Pat tén cho bo truyén dong la Truyendongdai tai & Name,
sau d6 chon Smooth tai & Type (Loai dai can mé phong), chon Next dé chuyén sang

ctra s6 Step 2 of 11

@ Create Pulleys X
Step 1 of 11
q Type ® Method ° Geometry-Pulleys 3 J
Belt System
Name Truyendongdai
Pulley Set
Name pulleyset Type Smooth

Also known as a flat belt system, the smooth belt system
employs a cord-reinforcedbelt which is smooth on both
sides wound through a series of smooth pulleys.

& | < Back ‘ Next » Close

Hinh 86. Cira s6 Step 1 of 11

- Cira sb Step 2 of 11: Chon 2D Link tai 6 Method sau d6 chon Next.
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o

Step 2 of 11
q Type () Method (] Geometry-Pulleys } J
Method [ 2D Links |

The belt is constrained to a plane. The belt is modeled with planar part segments connected
to each other with stifness elements and analytically calculated contact forces between
the segments and pulleys. This modeling method is faster to simulate than 3D links but

the axis of rotation must be parallel to one of the global axes.

3| < Back | Next = Close

Hinh 87. Cira s6 Step 2 of 11

Cira s6 Step 3 of 11: Thiét lap thdng sb cho Pulley, ta nhap Number of Pulleys (sb
pulley): 2. Luc nay c6 hai thé dé nhap thdng s6 ky thuat cho Pulley
+ Tai thé Pulley sé 1:
e Name: Banhdandong
e Center Location: -150, 0, 0
e Pulley Width: 30
e Puley Pitch Diameter: 50
+ Tai thé Pulley sé 2:
e Name: Banhbidong
e Center Location: 200, 0, 0
e Pulley Width: 30
e Puley Pitch Diameter: 125

Sau d6 chon Next dé tiép tuc Step 4 of 11
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Step 3 of 11

‘ Method ® Geometry-Pulleys L] Material-Pulleys } J

Mumber of Pulleys 2 Axis of Rotation | Global Z j‘ 00,0000

T3]

>
Pulley Name Banhbidong
Center Location | 200.0,0

Geometry

Pulley Width 30 Pulley Pitch Diameter | 125

5| < Back | Next = Close

Hinh 88. Cira so Step 3 of 11

- Cira so Step 4 of 11: Thiét lap vat liéu cho Pulley ta dé mic dinh, sau d6 chon Next

dé tiép tuc cira s tiép theo.

W Create Pulleys X
Step 4 of 11
‘ Geometry-Pulleys L} Material-Pulleys L} Connection-Pulleys } J
1] 2]
Define Mass By |Genmetry and Material Type j
Material Type |,matena\s,stee\
Density 7.801E-06 kg/mm™3

Young's Modulus ~ 2.07E+05 newton/mm™2
Poisson’s Ratio 0.29

Note: Mass calculation assumes a cylindrical geometry estimation

5| kd < Back ‘ Next = Close

Hinh 89. Cira s6 Step 4 of 11

- Cura s6 Step 5 of 11: Thiét lap lién két cho cac Pulley. O day chon ca Pulley 1 va
Pulley 2 déu la chuyén dong quay (Rotational) va ca hai Pulley déu lap lién két vao

Ground.
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W Create Pulleys *

Step 5 of 11
‘ Material-Pulleys L] Connection-Pulleys @ Qutput-Pulleys } J
[| 1121
Type Roctond |

Body _Baig_Belt ground

ib | d < Back | Next = | Close

Hinh 90. Cira so6 Step 5 of 11

- Cura s6 Step 6 of 11: Chon tat ca cac Output motion

Ll
Step 6 of 11
{ Connection-Pulleys L Output-Pulleys ® Completion-Pulleys } J
1] 21
Mation

[¥" Angular Displacement
[¥" Angular Velocity
[¥" Angular Acceleration

¥ Joint Force

& | < Back ‘ Mext > Close

Hinh 91. Cra s6 Step 6 of 11

- Cura s6 Step 7 of 11: Chon mic dinh

- Cira sb Step 8 of 11: Nhap sé banh cing dai, chon 0 nhu mic dinh

- Cira so Step 9 of 11: Nhap vat liéu cho banh cing dai nhu mic dinh
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- Cira so Step 10 of 11: Tao lién két cho banh cing dai nhu mic dinh

Két qua hai Pulley dugc tao nhu hinh 96

Hinh 92. Hai pulley dugc tao thanh.

Bwéc 3: Tao diy dai cho b truyén dong

Chon Create Belt tai nhom Belts, cira s6 Create Belt xuat hién. Tai 6 Name, nhap chudt

phai chon pulley_set, chon Guesses roi chon Truyendongdai.pulleyset. Sau d6 chon Next

(Hinh 97).

Belt System

Belt

3l

Hinh 93. Create Belt

Ctra s6 Step 2 of 7: Tai 6 method chon 2D Links va chon Next.
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W Create Belt

Step2of 7
4

Method

BN

Type e Method Geometry

2D Links |

The belt is constrained to a plane. The belt is modeled with planar part segments
connected to each other with stifiiess elements and analytically calculated contact
forces between the segments and pulleys. This modeling method is faster to
simulate than 3D links but the axis of rotation must be parallel to one

of the global axes.

< Back

| [ vens ]

Close

Hinh 94. Cira s6 Step 2 of 7.

Ctra s6 Step 3 of 7: Nhap c4c thong nhu sau

Axis of Rotation: Global Zvatoado 0, 0,0
Reference Location: -150, 0, 0

Segment length: 10

Belt Height: 3

Cordial Distance: 0.5

Sau do6 chon Next

w Create Belt

Step 3 of 7
4 Method o Geometry e
Belt Name
Axis of Rotation | Global Z ~| 000000 Reference

Geometry

[~ Total Segments [g
Belt Height 3

Segment Length |10

Belt Width 300 Cor

Belt Stiffness
Stiffness

Geometry & Material -
30.0 Section Inertia
1.0E+04 Damping Ratio

Segment Area

05
1.0E-03

Young's Modulus

Geometry Settings

Belt Graphics

8|

< Back

Contact and Mass

loet 1
Location [ 1500.0 0.0.0

>

dial Distance |05

Shell ~| Force Graphics  [Enable -

Close

| [ vees |

Hinh 95. Cira so Step
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Ctra s6 Step 4 of 7: Thiét lap cac thdng sb tiép xdc (Contact) va Mass mic dinh nhu hinh
100

@ Create Belt X
Stepd of 7
‘ Geometry ® Contact and Mass ® Wrapping Order } J
| Belt Segment I
Belt Segment

Mass 3.0E-04

Center of Mass

Location with respect to Part 00-0500

Inertia

o | 255602 vy [26E02 lzz  [21E-03
Contact Parameters 1 Friction Parameters I

Contact Parameters | Create =

Both Sides

Stiffness 1.0E+04 Scale Factor |1,[] Exponent |2,U
Damping 30.0 Penetration Depth 20 Contact Force Preview

3| < Back ‘ MNext > Close

Hinh 96. Cira so6 Step 4 of 7.

Ctra s6 Step 5 of 7: Tai ctra s6 Wrapping Order, nhap chudt phai, chon UDE_instance,
chon Guesses va Pulleyset.Banhdandong. Sau d6 thuc hién twong tu va chon
Pulleyset.Banhbidan. Chon Next, lic nay ctra so tinh toan sé6 Segment sé& hién thi. Chon
Yes. (Hinh 101)

W) Create Belt X
Step 5 of 7
4 Contact and Mass ° Wrapping Order ° Output Request »
Belt

‘Wrapping Order

[OCENETEE P

S ,  Browse

Baie_el:
P t L4 =
Specify wrapping order cloc arametenze Create pulleyset_1 pulleyset_1_Banhdandong
Field Infa C pulleyset_1.pulleyset_1_Banhbidan

& | < Back ‘ Next > Close ‘

Hinh 97. Cira s6 Step 5 of 7.
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Cira s6 Step 6 of 7: Chon ca hai 6 Span Request va Segment Request. Tai 6 Belt Parts
chon segment_1, tai 6 Reference Part chon ground. Tai thé Belt Segment, 6 link part

chon segment_1. Sau d6 chon Next.

W Create Belt X
Step 6 of 7
{ Wrapping Order ® Qutput Request L) Completion l> J
¥ Span Request ¥ Segment Request

Beft Span | Belt Segment |

Belt Parts

segment_1

Reference Part “;rnund

[~ Motion Average | Force Average

& | < Back ‘ Mext = Close

Hinh 98. Cira so6 Step 6 of 7.

Ctra s6 Step 7 of 7: Chon Finish

ﬂ Create Belt b4
Step 7 of 7
4 Wrapping Order ° Output Request ° Completion 2 J

This concludes the belt specification. Click the Finish button to complete the belt creation as
specified or click Back to make madifications.

& | < Back | Finish | Close

Hinh 99. Cira sb Step 7 of 7.
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Ldc nay bo truyén banh dai di duoc tao nhu hinh 2.65.

Hinh 100. B6 truyén dai dugc tao thanh.

Buwéc 4: Gan chuyén dong cho banh pulley chi dong

Chon Belt Actuation Input tai nhém Iénh Belt. Cira so6 Create Pulley Actuator
Xuat hién.
Tai 6 Name cuia cira s6 Step 1 of 5, nhap chuét phai chon pulley_set, chon Guesses
va chon beltsys 1.pulleyset

- Tai 6 Pulley, nhip chudt phai chon UDE_instance — chon Guesses va chon

pulleyset.Banhchudong

W Create Pulley Actuator X
Step 1 of 5
‘ Actuator L] Type L] Function >
Pulley Set
MName
TS Fic
Belt System Text 4 Browse...
Baif_Belt
. t 4 =
Name aramelenze Create beltsys_1_pulleyset 1
Field Info 4
Actuator
Name actuator_1
Pulley
& | < Back ‘ Next > Close

Hinh 101. Cira s Step 1 of 5
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- Cura sb Step 2 of 5: tai 6 Type chon Torque va chon Next

W Create Pulley Actuator X
Step 2 of 5
4 Actuator ] Type ) Function } J

Type Torque -

The torque actuation method applies a specified torque
) profile and the resulting rotational motion is determined
based on the resistance defined in the system.

i | < Back ‘ Mext = | Close

Hinh 102. Ctra s6 Step 2 of 5

- Ctra s6 Step 3 of 5: O Function chon Constant va nhap gié tri 1a 75 tai 6 Value.

Sau do6 chon Next

@ Create Pulley Actuator * W Create Pulley Actuator ®
Step 3 of 5 Step4 of &
‘ Type L] Function L] Output } J ‘ Function L Output L Completion [> J
Function ’WL‘ :
Motion
Value 74

[+ Angular Displacement
[¥" Angular Velocity
[¥" Angular Acceleration

¥ Torque

Direction Clockwise ~
Geometry Scaling 1 2

Active On 2

% | d < Back ‘ Next > Close ‘ = A < Back | Next > Close

Hinh 103. Cira s6 Step 3 of 5 va Ctra s6 Step 4 of 5

- Cira s Step 4 of 5: Chon tat ca theo mic dinh
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- Ctra sb Step 5 of 5: Chon Finish

ﬂ Create Pulley Actuator =
Step 5 of &
{ Function L) Qutput @ Completion b J

This concludes the belt actuator specification. Click the Finish button to complete the
belt actuator creation as specified or click Back to make modifications.

Close

ﬂ ﬂ m Finish

Hinh 104. Ctra s6 Step 5 of 5
Bwéc 5: Tién hanh md phéng

Chon thé Simulation trén Toolbox va chon Run an Interactive Simulation (hinh banh
ring) dé ma cira s6 Simulation Control. Trén caa sé Simulation, thiét 1ap thoi gian mo

phong (End Time) 12 50 va s6 budc (Steps) 1a 300. Sau d6 Nhap chon Start Simulation.

@ Simulation Control X
Me=p| GV
End Time ~||50

[steps  ~lfa0
Sim. Type: Default -

[ Start at equilibrium

[~ Resst before running

%ﬁﬂﬂﬂﬂ

IB]
ICID}
¥~ Update graphics display

@ Interactive © Scripted

2 2 Bk
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' Adams PostProcessor Adams 2017
Fila Edt Visw Plot Toals Help.

oy B @@ M ZADYXIEHO e Cmsde
+-inBai_Bal
P Bai8_Belt Baig_Belt
15.0 1 0.0 ]
[ —beltsys_1.belt_1.belt_1_segment_1_results.normal_col [ —beltsys_1.actuator_1.actuator_1_results.angular_velog
g -10.0
= 100 ® ]
% S 200
=
< 8
£ 2 00
w 50 =
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o
I -40.0-
0.0 -50.0
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Hinh 105. Két qua mé phong b truyén dai
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CHUONG 3. UNG DUNG PHAN TiCH VA MO PHONG HE TRUYEN PONG CO
KHIi PHUC TAP

3.1. Ung dung mé phéng co ciu robot song song RCM

Muc tiéu phan nay trinh tx mé phong co cau robot RCM bang cach import diz li¢u tir phan
mém CAD khéc.

Bwéc 1: Str dung phan mém CAD nhu Creo dé tao mé hinh robot trude nhu hinh duéi day

va Iuu dang file Assembly nhu hinh 109.

N G

Hinh 106 M6 hinh 3D robot trén phan mém Creo 3
Buéc 2: Tao dw &n méi va Import file 36 hoa ASM tir Creo vao Adams View

Sau khi tao mét dy 4n mai, chon File va chon Import. Lic nay cta s6 File Import xuat

hién.
Tai 0 Fille Type: Chon dinh dang file ma can import vao Adams View

O File To Read: Nhap chudt phai, chon Browse va tim dén file d tao bang phan mém 3D

CAD khéac. Trong vi du nay la file Assembly duoc tao ¢ budc 1.
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Sau d6 tai & Part Name, nhap chudt vao miii tén va chon Model Name. O bén phai Model

Name, nhap chuét phai chon Model, tiép theo chon Guesses va chon Tén mé hinh.

O Scale: Ban dé mic dinh 12 1.0 néu ban khéng muén hiéu chinh ty mé hinh.

- Plugi
! 4 File Import o ragns
*File Type |F'r0E (*.prt;*.prt.*;".asm;".asm.”) j = d
! | File To Read | F:\1_Mr Wan project\RCM robot ver 1\30 cad\Pantogran 4 {
.|| Model Name j| £tion
Hoon ,7_ Pick | =
cee 10 Browse. ..

Text '
Ref. Markers Global Cuesses *

Parameterize *

Create

Field Info 4

¥ Blanked Entities ¥ Consolidate To Shells ¥ Display Summary

—- wr = m weow

GenmetryOptions| 0K ‘ Apply ‘ Cancel |

Hinh 107. Cura s6 File Import
Buéc 3: Tao cac hé toa do Marker.

Dé6i vai cac mé hinh phurc tap, dac biét 1a khi import file tir phan mém khac, viéc tao Marker
s& giup viéc thiét 1ap khop va chuyén dong cac chi tiét chinh xac hon. Toa do cua cac
Marker nay phu thugc vao mé hinh mé phong. Trong vi du nay la md hinh robot dang Co

CAu song song, nén tac gia s& thiét 1ap cac Marker tai cac khop cua robot nhu hinh 111.

Hinh 108. M6 hinh robot sau khi cac marker duoc tao.
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Buwéc 4: Gan khép lién két cho cac chi tiét.

Tay thudc vao céc loai khép giira cac chi tiét vai nhau ma ta phai thiét 1ap. Trong mé phong
nay thi cac khap cb dinh (Fixed Joint), khp chuyén dong quay (Revolute Joint) va khap
Tinh tién (Translational Joint) duoc sir dung. Két qua nhu hinh 112

Hinh 109. M6 hinh robot sau khi cac khép duoc tao.
Buwéc 5: Gan chuyén dong cho cac khép chii dong va tién hanh mé phéng

Tao th¢ Motions, chon chuyén dong phu hop cho khép chi dong. Nhu phan nay thi 2

chuyén dong quay va tinh tién duoc st dung.

Chon thé Simulation trén Toolbox va chon Run an Interactive Simulation (hinh banh

ring) dé mo cira s6 Simulation Control va thyc hién mé phong.

Hinh 110. Két qua mo phong
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3.2. Mo phéng va danh gia két qua giira Adams va Matlab

Muc tiéu phan ndy la trinh bay phwong phdp phdn tich va mé phong déng hoc robot song

song bang cach so sanh két qua mé phong giira Adams View va Matlab
3.2.1. Giéi thiéu m6 hinh robot va dong hoc robot

Mo hinh robot nhu hinh 114 bao gdm sy két hop giita 2 robot song song 3 bac tir do:
Robot song song kiéu 3-RPS duoc gidi thiéu boi Kok-Meng Lee, Dharmen (1987) [1] va
robot song song phang kiéu 3-PRP gidi thiéu bai Daniali (1993) [2]. Robot 3-RPS c6 ba
bac tu do 1a chuyén dong tinh tién theo phuong z, quay quanh truc x va truc y. Robot song
song phang 3-PRP 1a mo hinh robot ba bac tu do véi 2 chuyén dong tinh tién theo phuwong

X, y va mot chuyén dong quay theo phuong z.

bé phan tich dong hoc robot, ta dat cac h¢ truc toa do nhu hinh 115. H¢ truc toa do Oxyz
dit tai dé robot 3-RPS ¢6 goc O triung voi tAm vong tron tam gidc A1A2A3 truc z vudng

b %2

gbéc voi tam dé c6 dinh. Hé truc toa d6 O’x y’'z’vaO0’x’y’z”’ lan luot dat tai tim vong
tron ngoai tiép hai tim di dong B1B2B3 va C1C2C3 vdi tryc z’ va z” vong goc v4i mit

phang tim di dong.

Ta xac dinh dugc véc to toa do cac khdp nhu sau:

V3 V3
—77’ 71" 0
0A;=|_1 |04, =|_1 |04; = r] (3.1)
2 2 0
0

Toa d6 khép cau ddi véi O'x’y’z’:
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Tam di dong
robot kieu lai

th’rp tinh
tien
Tam di dong cua
robot RPS

Khép cau

Khép tinh tién

Pé co dinh

Hinh 111. Md hinh robot song song kiéu két hop

W
\\\‘ X"
yn \‘-\B3
~- /I\ R 2
R2' B — '} N
j\ 0™ x'
P 4
/2 - . ,'OI — — q
Bl — q6 f &_ T B2
N ©
| Cl
k3 /
A3 ,‘II JZ
1 VN q2
T N D
kl i/ X 02 i k2
_— I
[ /A2
7

=AY
Hinh 112. So d6 dong hoc robot song song kiéu két hop
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0
r‘ (3.2)

V3 V3
OHC1 = _1 OHCZ = _lr 0”C3 = [T] (33)
2 2 0
0 0
Trong d6 g; 1a chiéu dai khau
Toa do khop cau Bi trong hé toa do O Ia:
OB, = 0A, + A,B,= 04, + q; - k, (3.4)
Va
OB, =00 +R.0'B,=00' + {0}- 0'B, (3.5)
Xor
Véi 00" = 3’0/] la toa do O’ ddi Vi hé truc Oxyz
Zy,

R lama tran chi phuong hé truc toa do O’x’y’z’ d6i voi Oxyz, ba goc a, B, va y la ba
goc quay Roll-Pitch-Yaw.
cos(a) cos(B) cos(a)sin(B) sin(y) — sin(a) cos(f) cos(a) sin(B) cos(y) + sin(a) sin(y)

sin(a) cos(B) sin(a) sin(B) sin(y) + cos(a) cos(y) sin(a) sin(B) cos(y) — cos(a) sin(y)
—sin(p) cos(B) sin(y) cos(B) cos(y)

R =

Mic di ¢6 6 toa do, nhung trong d6 cac bién khong doc 1ap nhau.

Tuong tu, toa d§ O” ddi vai hé toa do O’x’y’z’:

xOII
0’0” = y0/l] (36)
d

Bﬁt CzR,1 = ll! C3R,2 = l2, ClR,3 = l3, ta Cé
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CR, =

L L
0 C3R2 = 0 C1R3 =
0 0

l3
0
0
Trong hé truc O”-x"y”z”, Toa d khop tinh tién R’
0//R’1 = OHCZ + ROtZ (77: - 171;) - C2R1
0"R', = 0"C; + Rotz (m + 4;) - (3R,
OHR,3 = 0,’C1 + ROtZ (0) - C1R3
Trong d6 Rotz la ky hiéu ma tran quay quanh truc z
Suy ra toa do diém R’i d6i véi hé O’-x’y’z’:
O'R,= 00" + Rotz (S+¢)- 0'R,

Tuong tu ta tim duoc toa do Ri ddi véi O’-x’y’z’

R,0' = 0'B, + Rotz(m —B,) * B,R,;

R,0" = 0'B; + Rotz (m + By) - B3R,

R0’ = 0'B, + Rotz (0) - ByR;
Ta c6 rang budc khép quay nhu sau

0B,(x) = V3 0B,(y)

0B,(x) = —V3 0B,(y)

OB;(x) =0

OIRL'(X) = OIRL'(X)

(3.7)

(3.8)
(3.9)

(3.10)

(3.11)

(3.12)
(3.13)

(3.14)

(3.15)
(3.16)
(3.17)

(3.18)

Bang cach sir dung phan mém Matlab ta cd thé tim duoc toa do cac bién khép nhu sau:

anfa = atan(sin(beta)*sin(gamma)/(cos(beta) + cos(gamma)))

XOB = r*[cos(gamma)*sin(anfa) - cos(anfa)*sin(beta)*sin(gamma)]
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yOB = 1/2*r*[cos(anfa)*cos(gamma) +  sin(anfa)*sin(beta)*sin(gamma) -
cos(anfa)*cos(beta)]

gl sol = (((3M1/2)*r)/2 - (r*cos(beta)*(3*sin(beta)*sin(gamma) + 3"(1/2)*cos(beta) +
3MN(1/2)*cos(gamma)))/(2*((sin(beta)*2*sin(gamma)”2)/(cos(beta) + cos(gamma))*2 +
DMN1/2)*(cos(beta) + cos(gamma))))*2 + (zOB + (3M(1/2)*r*sin(beta))/2 -
(r*cos(beta)*sin(gamma))/2)*2 + (r/2 - (r*cos(beta)*(cos(beta) + cos(gamma) +
3M(1/2)*sin(beta)*sin(gamma)))/(2*((sin(beta)*2*sin(gamma)”2)/(cos(beta) +
cos(gamma))”2 + 1)"(1/2)*(cos(beta) + cos(gamma))))*2)*(1/2)

g2_sol = (((3"(1/2)*r*sin(beta))/2 - zOB + (r*cos(beta)*sin(gamma))/2)"2 + ((3"(1/2)*1)/2
- (r*cos(beta)*(3"(1/2)*cos(beta) - 3*sin(beta)*sin(gamma) +
3MN(1/2)*cos(gamma)))/(2*((sin(beta)*2*sin(gamma)”2)/(cos(beta) + cos(gamma))2 +
1)™N(1/2)*(cos(beta) + cos(gamma))))*2 + (r/2 - (r*cos(beta)*(cos(beta) + cos(gamma) -
3M(1/2)*sin(beta)*sin(gamma)))/(2*((sin(beta)*2*sin(gamma)”2)/(cos(beta) +
cos(gamma))"2 + 1)"(1/2)*(cos(beta) + cos(gamma))))*2)*(1/2)

g3_sol = ((zOB + r*cos(beta)*sin(gamma))*2 + (r - (r*(3*cos(beta)*2*cos(gamma)”"2 -
4*cos(beta)2 + 2*cos(beta)*cos(gamma) +
3))/(2*((sin(beta)*2*sin(gamma)”2)/(cos(beta) + cos(gamma))"2 + 1)*(1/2)*(cos(beta) +
cos(gamma))))*2)*(1/2)

g4_sol = (r*cos(phis)*2 + r*sin(phis)*2 + r*cos(phis) + 2*y*cos(phis) - 2*x*sin(phis) +
3MN2/2)*r*sin(phis))/(sin(phis) + 3*(1/2)*cos(phis))

g5_sol = (r*cos(pi/3 + phis)*2 + r*sin(pi/3 + phis)"2 - r*cos(pi/3 + phis) + y*cos(pi/3 +
phis) - x*sin(pi/3 + phis) - 3"(1/2)*x*cos(pi/3 + phis) + 3(1/2)*r*sin(pi/3 + phis) -
37N(1/2)*y*sin(pi/3 + phis))/(2*sin(pi/3 + phis))

g6_sol = -((cos(phis) - 3™M1/2)*sin(phis))*(r + 2*y - 2*r*cos(phis) - (2*sin(pi/3 +
phis)*(2*x + 3™(1/2)*r + 2*r*sin(phis)))/(cos(phis) - 3*(1/2)*sin(phis))))/(4*sin(pi/3 +
phis))

Phan tich van téc, tir m6 hinh dong hoc robot ta suy ra:
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q; -k, = 0'B, — 04, (3.19)
Trong dé k, 1a véc to don vi doc theo 3 khop tinh tién g;
Pao ham theo thoi gian phuong trinh 3.19

Gk +q;[6,xk] =00 +@x{0}-0'B,  (320)

Trong d6 6; 1a van téc goc cua cac chan robot g; va w van toc goc tim di dong 1 ddi véi

truc toa do cd dinh.

G, =00 -k, +(@x {0}-0'B,) k; (3.21)
4. =00k +& (0B xk,) (3.22)
Pit
100
J,=lo 1 o (3.33)
0 0 1

—T —_ —_—
k, O'B; xk,
—T —_— —_—
.]y = kz OIBZ X kz (334)

—T @ — @ —
lk; O'Bs X ky

Ta dugc phuong trinh thu gon:

-_X.'OI_

q1 P
Jx* [‘h] =1y (3.35)
qs

3.2.2. Md phéng md hinh bang ADAMS VIEW

Budc 1: Tao mé hinh 3D robot bang phan mém Creo va luu dit liéu file Assembly
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Hinh 113. V& md hinh robot bang phan mém Creo

Budc 2: Thiét lap vat li€u va toa do cac diém trong robot

Bang 2. Toa d6 cac diém va tén goi cac dieém

Stt | Tén toa dd cac diém cia robot Gia tri

1 Base_Origin (O) (0,0,20)

2 Origin_Platform_1 (O’) (0,0,330)

3 Origin_Platform 2 (O”) (0,0,350)

4 Al (-188.53, -108.84, 20)

5 A2 (188.53, -108.84, 20)

6 |A3 (0, 217.7, 20)

7 Prismatic_Joint_1 (-188.53, -108.84, 170)
8 Prismatic_Joint_2 (188.53, -108.84, 170)
9 Prismatic_Joint_3 (0, 217.7,170)

10 |B1 (-188.53, -108.84, 260)
11 | B2 (188.53, -108.84, 260)
12 |B3 (0, 217.7, 330)

13 |R1,R2,R3and R’1,R’2, R’3 Using CM markers

14 | Revolute_Joint_1, 2, 3 Using default marker

94




Bang 3. Khop tai cac toa do diém cua robot

Stt | Toa d diém Loai khép Khép chii
dong/bi dong
1 | Al A2 A3 Revolute joint Passive joint
2 Prismatic_Joint_1, 2, 3 Translational joint Active joint
3 B1, B2, B3 Spherical joint Passive joint
4 R1, R2, R3 Translational joint Active joint
5 R’1,R’2,R’3 Translational joint Passive joint
6 RI1R’1, R2R’2, R3R’3 Revolute joint Passive joint

Sau khi thiét 1ap toa do diém va cac khép nhu hinh 117, ta kiém tra rang budc robot diing
chua nhu hinh 3.10

il

WRIGRCI R

Hinh 114. Thiét Iap toa d6 cac diém Marker va khép trén robot
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-
Wl Information

‘ _robot_v1

Apply | Parent | Ch|ldren‘ Modify |F Verbose Clear Read from File Save to File Close

VERIFY MODEL: .Robot_V1

0 Gruebler Count (approximate degrees of freedom)
15 Mowing Parts (not dncluding ground)

& Revolute Joints

Spherical Joints

Translaticnal Joints

Fixed Joints

Hon o

& Degrees of Freedom for _Robot V1

There are & redundant constraint equations.

This constraint: unnecessarily rempwves this DOF:
Robet—tlrRi—D Rasad s 2 - = Zi & X3
-Bobot_V1.R1 Rotate (Revolute Joint) Botation Between Zi & ¥j
-Robot_V1.RZ Rotate (Revolute Joint) Rotation Between Zi & Xj
-Robot_V1.RZ Rotate (Revolute Joint) Rotation Between Zi & ¥j
-Bobot V1.R3 Rotate (Revolute Joint) Botation Between Zi & Xj
-Robot_V1.R3 Rotate (Revolute Joint) Rotation Between Zi & ¥j

Model werified successfully

Hinh 115. Kiém tra mé hinh dong hoc robot trén phan mém Adams View
3.2.3. Mé phéng va so sanh két qua giira ADAMS va MATLAB

Kiém tra mé hinh dong hoc thuan robot, ta tao chuyén dong téng quat nhu hinh 119. Sau

d6 xuat dit liéu dé so sanh danh gia v6i phan mém Matlab.

4 1 )| (= Impose Motioni
Name | MOTION_ Name| MOTION_7

Moving Point | MARKER_113 Moving Point| MARKER_100
Reference Pmnt| MARKER 114 Reference F'nint| MARKER_101

DoF  Type fitime) Disp. IC  Velo. IC DoF  Type fitime) Disp. IC Velo. IC

Tra X free - Tra X ‘ disp(time) = j | 40 *sinftime) J
Tra¥ |free - TraY ‘ disp(time) = j | 40 *cos(time) J
Tra? | disp(time) = j | 20 *sin( time) J TraZ free -
Rot X |disp(tirne) = j|2[]d*.:ns(timg) J Rot X | free -

RotY" [dispttime) = ~|[20d%sintime) - | RotY [free -
RotZ [free - Rotz [disptime)=  v|[20d sintime) |

(Pl

OK | Apply | Cancel | OK ‘ Apply | Cancel

Hinh 116. Tao chuyén dong cho robot
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Length{mm)

200 1 L L 1 L L L L L 1
1 2 3 5 6 7 8 9 10
Time(s)
1500 Robot_V1
4000{ |
£
£ 350.0
s
2 3000
- F-~
250.0 T R S —
10 2629538
2000 x=1;y=252.9538
00 1.0 20 30 4.0 50 6.0 70 8.0 9.0 10.0
Analysis: Last_Run Time (sec) 2017-04-28

Hinh 117. Két qua toa do bién khép g1, 2, g3 giita Adams View va Matlab.

Gia st ta chon thoi diém t = 1s thi két qua gitra Matlab va Adams View nhu sau: g2 =
252.9535 (ADAMS) and g2 = 252.7 (MATLAB)

Leg 1
23 y= Leg2
oo x=3,y=358.9 o3
E 350
=
=)
5 300
-
250
200 1 | | ! | 1 ! 1 | |
0 1 2 3 4 5 6 7 8 9 10
Time(s)
Robot_V1
450.0
X ¥
400 0 - |_ 30 | 358.1678
L] leg 3 x=3;y= 3501678
E b R
£ 350.0 -
£ -
2 3000
- -
2500 R e e MG
200.0
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Analysis: Last_Run Time (sec) 2017-04-28 1

Hinh 118. Két qua toa do bién khép g1, 2, g3 giita Adams View va Matlab.

Tuong ty ta kiém tra diém toa do khop & thoi diém t = 3s, q1 = 359.1678 (ADAMS) va ql
= 358.9 (MATLAB)
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Leg 1

x=6; y=375.7 Leg 2

400 - X6 Leg3
e
-

w
@
S

Length{mm)

o
&
S

I I | | | |
5 6 T 8 ] 10

Time(s)

]
S
S

=)
~
w
Iy

Robot_V1
450.0

x=6,y=375.9198
X

400.0 ¥
60 35919

350.0

300.0

Length (mm)

250.0

200.0
0. 1.0 20 3.0 40 5.0 6.0 7.0 8.0 9.0 10.(

Analysis: Last_Run Time (sec) 2017-04-28
Hinh 119. Két qua toa do bién khép ql, g2, 3 gitta Adams View va Matlab.

Tuong ty ta Kiém tra diém toa d6 khop ¢ thoi diém t = 6s, 3 = 375.9198 (ADAMS) and
q3 = 375.7 (MATLAB)

x=1;y=303.4 — DistR1

Length{mm)

0 1 2 3 4 5 6 7 B 9 1
Time(s)
3500 Robot_V1
’ et Flaeaten —Distance_R1
e o - - Distance_R2
3000 - ----Distance_R3
E
£ 25001
5]
c k
()
)
200.0
150.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Analysis: Last_Run Time (sec) 2017-04-15 2

Hinh 120. Két qua toa do bién khép g4, g5, g6 gitta Adams View va Matlab.
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Tuong ty ta Kiém tra diém toa d6 khép ¢ thoi diém t = 1s, g6 = 304.4744 (ADAMS) and

46 = 303.4 (MATLAB)

350

E—
Dt R2
- Dist R3
T P
o~ ~. B
EL S ‘J/\ \\ o ‘/{,/ .
- S e : R
E b - = B S
E / - ~ .
g=r/ \* - ~
H ™ - -
g — L -
S ™~ A
e YR -
_ovms N -
. "
x=4;y=186.5 N~
| | | | , . ]
2 3 4 8 6 7 5 0 o
Time(s)
Robot_V1
350.0
—Distance_R1
-- Distance_R2
300.0 ----Distgnce_R3
E g -
E .
£ 2600{
o
c
@
)

200.0

X X
40 | 1g7aeps X =4;y=187.9485
150.0

1.0 2.0 3.0 4.0 5.0 6.0

Analysis: Last_Run Time (sec)

7.0 8.0

9.0 10.0
2017-04-15 21

Hinh 121. Két qua toa d6 bién khép g4, g5, g6 gitta Adams View va Matlab.

Tai thoi diém t = 4s, g4 = 187.9485 (ADAMS) and g4 = 186.5 (MATLAB)

30—

——— Dist R2
- —— DistR3
T ~ T
LS /"( h - - P - ~
Wi \\\ i — - iy N -
E —< ~ : =
E S —~— \ v o \\\
g am g o . : ~ N
g2 |/ - “ R a7
s L hN ———
= \\ /// x=7;y=227.7
2001 \ T
. \\" -
i ; 3 i . : : ; ‘L
Time(s)
Robot_V1
350.0
—Distance_R1
-- Distance_R2
3000 ----Distance_R3
'g ————————— -
E
£ 25001
o) -
2 L--
(0]
-

*

20007 70 228.83%
x=7;y=228.8396
150.0
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Analysis: Last Run Time (sec) 2017-04-152

Hinh 122. Két qua toa do bién khép g4, g5, 96 gitta Adams View va Matlab.

99



Tai thoi diém t = 7s, g5 = 228.8396 (ADAMS) va g5 = 227.7 (MATLAB)

Kiém tra dong hoc thuan robot, ta tao chuyén dong cho cac bién khép nhu hinh 126 va do
dir liéu ngd ra cua robot, cu thé 14 toa d6 chuyén dong va goc quay robot.

Q1 = 20*sin(time); Q2 = 50*sin(time); Q3 = -50*sin(time); Q4 = 50 cos(time); Q5 = 50
sin(time) va Q6 = 30 cos(time)

- Elements

= System Elements
-\l Angle_Z Out
~ W4 Angle Y Out
-~ W Angle_X_Out
~M0OC_Z 0B Out
~MOC_Y_0B_Out =  Motions
~ A OC_X 0B _QOut L U MOTION B
-~ 0B_Z_Out P - n
-90B_Y Out L MOTION &
-~ R3 Distance N S MOTION 3
-~ R2_Distance o MOTION 2
~ I R1_Distance Pl -
~WlLeg_3 Distance i el
~WiLeg_2 Distance 57 Forces
~WdLeg_1_Distance | Y| gravity

Hinh 123. Toa d6 cac bién khép

Robot_V1 Robot_V1
265.0

—Distance_R1
---Distance_R2 Ve
-----Distance_R3 4

255.0 / e \
4
/ / \
\ f
250.01 / ! \

\ 7
\\ 7
N s
N rd
;
N,
245.0 N v
\\'\ o//

10.0 240.0

260.0

Angle (deg)
Length (mm)
Length (mm)

50.0 -10.
0.0 1.0 20 3.0 4.0 5.0 0.0 1.0 20 3.0 40 5.0

Analysis: Last_Run Time (sec) 2017-05-06 19:24:37 | Analysis: Last_Run Time (sec) 2017-05-06 19:16:06

Hinh 124. Toa dd tinh tién va quay cua robot
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So sanh két qua giita ADAMS and Matlab

Tai thoi diém t = 3.5: x = 0.2605, y = 3.5119, phis angle = 64.2408

Phan mém ADAMS: g4 = 261.8908; g5 = 256.0565; 6 = 256.0560

Phian mém MATLAB: g4 = 260.737; g5 = 254.436; 6 = 255.435

Thiét 1ap toa do bién khop: Q1 = 20*sin(time); Q2 = 50*sin(time); Q3 = -50*sin(time); Q4
= 10 cos(time); Q5 = 10 sin(time); Q6 = 10 sin(time)

Robot_V1
90.0 40.0
80.0 (300
| 120.0
. 70.0 I
D 1
g 110.0
o 60.0- -
2 S 0.0
< 5004y ’
1 --10.0
40.0 200
30.0 -30.0
0.0 1.0 2.0 3.0 40 5.0

Analysis: Last_Run

Time (sec)

Length (mm)

2017-05-06 19:54:34

350.0

Robot_V1

Length (mm)
w
o
o
<

[N}
a
=4
o

200.0
0.0 1.0

Analysis: Last_Run

2.0 3.0 4.0 5.0
Time (sec) 2017-05-06 19:53:43

Hinh 125. Chuyén dong quay va tinh tién cua tim di dong 1

Tai thoi diém t = 2.5: x = 24.6788, y = 30.7475, phis = 68.625.

ADAMS: g4 = 301.9774; 95 = 245.5097; 96 = 282.2139

MATLAB: g4 = 300.9774; g5 = 244.4; 96 = 281.2

10.0{

Robot_V1
20.0
—Anfa
---Beta
----- gamma

Angle (deg)
o
(=]

-10.04

Analysis: Last_Run

-20.0
00 1.0 20 3.0 40 50 6.0 7.0 8.0 9.0 10.0
2017-05-07 15:45:36

Time (sec)

Robot_V1

0.5

0.0

-0.5

-1.0

-1.5

Length (mm)

-2.0
-2.5
-3.0

-3.5 -
00 10 20 3.0 40 50 6.0 7.0 8.0 9.0 10.0

Analysis: Last_Run

2017-05-07 15:52:16

Time (sec)

Hinh 126. Chuyén dong quay quanh X,y,z va chuyén dong tinh tién x va 'y
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So sanh gitra ADAMS and Matlab
Thoi diém t = 5s:
Beta = 4.3737
Gamma = -14.5321
ADAMS:

Anfa = 0.5579

xOB =-2.1127

yOB =-3.1512
MATLAB:

Anfa =0.557916513
XOB =-2.113642724

yOB = -3.144996624

Robot_V1
20.0
—Anfa

~  10.01| —-Beta
& ---gamma _
g ; RS 4
o 007< pray AEATS e
a -_‘____‘— -..‘__‘___,/ Y
=
< 100

-20. . . . . : : : . .
%.0 1.0 20 3.0 40 50 6.0 7.0 8.0 9.0 10.0
Analysis: Last_Run Time (sec) 2017-05-07 15:45:36

Robot_V1

0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5
-3.0 g

_3 | N4 | | | ‘_/‘ | | T |
'%.0 1.0 2.0 3.0 40 50 6.0 7.0 8.0 9.0 10.0
Analysis: Last_Run Time (sec) 2017-05-07 15:52:16

Length (mm)

N/

Hinh 127. So sanh chuyén dong quay quanh x,y,z va tinh tién cua tim di dong 1, 2
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Kiém tra mo hinh van toc

Robot_V1
100.0
—Leg1_Velocity
---Leg2_Velocity
f ‘ i | ----- Leg3_Velocity
50.0 i
T \
@
@ | —==== g gyt
E JI——t - 1.3 e
£ ool —=s S e —=
= PP —— —r
£ | B
kel
5]
>
-50.0
-100.0 y y g v ' ' ' } }
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Analysis: Last_Run Time (sec) 2017-04-28 ¢
100 -
Leg1
x1 Leg2
5 =1, y=44.57
@ v 4457 X=1, ¥y Leg3

Velocity(mmis)

&
=)

-100
0

Time(s)

Hinh 128. So sanh van toc khép cau Bi gitra Matlab va Adams View

Tai thoi diém t = 1s, Leg 1_velocity = 44.2764 (ADAMS) va Leg 1_velocity = 44.57

(MATLAB)

Robot_V1
100.0 - -
—Leg1_Velocity
---Leg2 Velocity
----- Leg3_Velocity
. 500
o
@
2 ]
E - Rt a2 R Gk -
= 00 =T -
=) - L
8 i ———— —
o
z A Iy
-50.0
-100.0
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Analysis: Last Run Time (sec) 2017-04-28
100 -
Leg 1

e
=

Velocity(mm/s)

.
n
=]

Leg 2

100 ! L L L

Time(s)

Hinh 129. So sanh van toc khép cau Bi gitra Matlab va Adams View
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Tai thoi diém t = 5s, Leg 2_velocity = -21.5133 (ADAMS) va Leg 1_velocity = -21.88

Robot_V1
100.0
. 500
2
& —S==C e
E s m==1-
E | - BN -l
= 00 RS
= - ™ o Tl -
8 e Fpomsome
5]
] T
-50.0 i x ¥ ~
30 309557
-100.0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time (sec) 2017-04-28

Analysis: Last_Run

o
=]
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Leg 1

-100

5 6

Time(s)

Hinh 130. So sanh van tc khép cau Bi giita Matlab va Adams View

Tai thoi diém t = 8s, Leg 3_velocity = -39.9557 (ADAMS) va Leg 1_velocity = -40.5

(MATLAB)

Robot_V1 —Anfa Robot_V1 —0Oc_OB_X Robot_V1 —O0B_X_0O

_. 200 r - Beta = 39 ~OC0BY — 3000 - 0B_Y_O

g 10,00 ---gamma E %88 ~Qc_OB_Z g 200 -~0B_Z 0

T 0.0¥— L WY < 150 £ 19090

S SR e o 10.0 5 100.

c -10.0 S 50 ¢ 500
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208010 20 30 40 50 ~80 10 20 30 40 50 Y00 1.0 20 3.0 40 5.0

Analysis: Last_RUime (s0)17-05-08 20:49:37 | Analysis: Last Rilime (s@0)17-05-08 23:14:15 | Analysis: Last RiUime (s€0)7-05-08 23:14:15
Robot_V1‘ —0C_0_X Robot V1 | —Angle_f | —Ang_rotation_of_Triangle

~ 3000 -0C O Y __ 1000 - Angle 2| _ -20.0

£ 300.0 -0C O Z o - Angle_S o -30.0

£ 250.0 _ S 50 _ D 400

£ %00 T 50 \ Z 500

£ 150.0 o | Imee 9 _60.0

2 %68 2 0O 2 700

o X c - c -

e i * 50 < 00

<080 10 20 30 40 50 0470 10 20 30 40 50 Y00 1.0 20 3.0 40 5.0

Analysis: Last_RUime (s0)17-05-08 23:14:15

Analysis: Last RUime (s20)7-05-08 23:14:15

Analysis: Last RiUiime (s80)17-05-08 23:40:07

Hinh 131. Tong hop toa d6 cac bién mé phong trén Adams View

Tai thoi diém t = 1.5s:

Beta = -4.5559
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Gamma = 15.0728
ADAMS

Anfa = 0.603
Bx{O} = -3.3807
By{O} =-3.3807
Bz{O} =283.26
Cx{0} =0.1008
Cy{O} = -11.1519
Cz{O} = 312.1458
MATLAB

Anfa = 0.603
Bx{O} = -3.3807
By{O} = -3.3807

Bz{O} = 283.2600

Cx{O} = 0.9977493

Cy{O} = -11.157434

Cz{O} = 312.13635
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KET LUAN

Nghién ciru nay da trinh bay vé tng dung phan mém Adams View dé mo phong va phan
tich cac hé truyén dong co khi ciing nhu co cau co khi tir don gian dén phuc tap. Qua qua
trinh tim hiéu phdn mém Adams View, ta nhan thdy rang phan mém hd trg viéc mo phong
dong hoc, dong luc hoc va ti wu trong cac hé co khi rat hiéu qua. Phan mém nay khong
chi cung cép cac cong cu mod phong dong hoc, dong luc hoc ma con cho phép phan tich cac
yéu t6 nhu ma sat, va cham, va cac tic dong moi truong ddi véi hé co khi. Nho do, cac ki
su va nha thiét ké co thé dua ra nhitng quyét dinh chinh xac hon vé ciu trac va chic ning

cua san pham, giam thi€u rui ro va nang cao hi¢u qua hoat dong.

Béo cdo cua dé tai trinh bay kha chi tiét cac budc sir dung va ing dung phan mém trong mo
phong hé truyén dong co khi. Viéc str dung phan mém khong qua phire tap, nhung dé hiéu
1& va ung dung duoc phan mém nay trong hoc tap thi nguoi sir dung van can sy am hiéu
sdu sic vé 1y thuyét co hoc va ki thuat mé phong, dong thoi yéu cau ngudi sir dung phai co
k¥ nang va kinh nghiém dé t6i uu hoa két qua mo phong. Bén canh d6, phan mém ciing c6

nhirng han ché nhét dinh vé chi phi va yéu cau phan cing.

Dua trén két qua nghién ciru ndy, tac gia sé tiép tuc nghién ciru dé trinh bay nhiéu tng dung
hon va huéng dén viéc xuit ban tai liéu hoc tap va ing dung tai Khoa Co khi, Truong Dai

hoc Su pham K§ thuat, Pai hoc Pa Nang.
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