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*OM TAT

Su tuong tdc ciia ANSYS va ADAMS dong vai tro quan trong trong viéc mé phong chinh
dc ddc tinh dong hyc hoc ciia hé thélng co khi, trong db c6 xem xét khiu mém. Bai bdo ndy a@é nghi
16t khung tich hop giita ANSYS/ADAMS dé mé phong déng luc hoc mém co céu tay quay con truept
vong thiec t6, dong thén cd xem xét hink dang hop Iy ciia khdu mém. Tip file trung gian MNF, dugc
10 ra tit ANSYS, l¢ cdu néi gia ANSYS va ADAMS cho qud trinh mé phong. Sau d6, khdu mém
‘wgc md héa dang file MNF dugc nhip vio ADAMS dé thay thé khdu cimg tuyét d6i qua cdc nut
yc bd dugce xdc dinh tie ANSYS. Cdc kér qua mé phong dong lyc hoc trong ADAMS khdng dinh tinh
hink xdc ciia dic tink déng lec hoc khdu mém dé tix d6 dé ding diéu khién. Ngodi ra, khdu mém
w61 téc dung ciia néi, ngogi luc trong ADAMS dugc chuyén sang ANSYS dé thdy rG hinh dang hop
5 161 wu ciia khdu.

Tir khéa: Ding lyc hoc; Co cdu tay quay con trupt; Dong lyc hoc mém; Ti wong tdc ANSYS/
DAMS.

BSTRACT

The interaction of ANSYS and ADAMS plays an important role in accurately simulating
1e mechanical properties of mechanical systems, including flexible link. This article proposes an
wtegrated framework between ANSYS and ADAMS to simulate the flexible dynamics of a slider
vank mechanism in practice, while considering the logical optimal shape of the flexible link. The
INF middleware file, created from ANSYS, is the bridge between ANSYS and ADAMS for the
vocess simulation. Then, the MNF file of flexible link data was imported into ADAMS to replace the
‘gid link through the local nodes identified from ANSYS. The dynamic simulation results in ADAMS
onfirmed the accuracy of the flexible dynamics in order to be easily controlled. In addition, the
sxible link under the influence of internal, external forces in ADAMS is transferved to ANSYS to
‘early realize the optimum shape of the structure.

Keywords: Dynamics, slider crank mechani flexible d) ics, ANSYS/ADAMS@
iterface.
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1. GIOI THIEU

Hién nay, viéc tinh toan dong lyc hoc
co chu, da phan ching ta xem 1a co chu cimg
tuyét dbi ma khong xéttinh mem cia cac khau.
Nhung trong thye & tinh mém anh huong rt
16m dén d6 tin cay ciia thiét ké. Tinh mém ciia
Kkhau cé xét dén kha néng bién dang, ma trin
khéi lugng, ma trin 46 cimg cia khau. Do vay,
ddc tinh ddng lue hoc rit phirc tap. Cac phuong
phép giai tich doi hoi ky ning vin dung toin
hoc phirc tap d& tim kiém gidi phap. Day la
mét trong nhiing tr& ngai rét 16n cho ngudi k§
sur 361 hoi phai tim ra gidi phap trong thi gian
ngén. Kha ning xem xét bién dang va 1mg suat
12 mét trong nhing wu didm cia phin mém
ANSYS. Ngugc lai, ADAMS c6 kha ning mé
phong déng lyc hoc co chu mét cach hoan hao
nhit. Do d6, sy tich hop ciia ANSYS/ADAMS
6 thé 14 cong cu hitu hiéu cho bai todn dong
lyc hoc vit mém. Chinh vi thé, bai bio ndy
& nghi mot khung tich hop giita ANSYS/AD-
AMS & khai théc tinh ning tuyét voi niy. Bai
bao tin dung kha ning phan tich phin tr hiru
han cia ANSYS va kha nang m6 phong dong
Iyre hoe cia ADAMS, gitip giam thoi gian tinh
todn va dat dugc cc ing xtr dong luc hoc phirc
tap mét cach nhanh nhét dé hd tro nguoi thiét
ké mot cach higu qua nhat.

Hién nay, thé giéi dd co nhidu cong
trinh nghlen clu lién quan dén chu @& nay.
Cu thé, Baumjohann va céc cdng sy (1} da dp
dung phuong phip m6 phéng 3 chidu dé tim
hiéu img xit dong luc hoc cia h¢ théng phat
dién sir dung canh tuabm Nhém nghién ctru
Eberhard [2] néu ra vhn ¢é quan trong ciia hé
théng nhleu vit mém la glam 56 bac ty do cia
vét mem c6 kha ning bién dang. Moghadasi
[3] da t6i wru héa hinh dang cha mién chiu tai
& lan trong hé nhidu vat mém. M6 hinh héa
chinh xéc cac khép khong nhimg quan trong
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a2 biét thiét ké tbi wu cia dién thh khcrp mi
cdn tang cudng dd chinh x4c chu trac t&i wy.
Zhu va cdng su [4] da trinh bay phuong phap
phin tich dong lrc hoc cia robot song song véi
khéu mém.

Wasfy va Noor [5] da thyc hién mét
khéo sat cac chién lroc tinh toan va - nhimg
phat trién gn day cho hé nhidu vat mém trén
877 cong trinh nghién ctru. Hac¢ va Lazecki
[6] da phan tich dong luc hoc ciia co ciu tay
quay con trugt. Hai mé hinh duge xem xét:
M3 hinh thanh dugc xay dung dva trén phin
tir hitu han 2 chidu kiéu dim va mo hinh khéi
(solid). HauBler va cdc cong sy [7] trinh bay
phuong phép t6i hwu hoa hinh dang ty dong
cia khiu mém trong hé théng nhidu vét phin
it hiru han lai (hybrid) sir dung ADAMS/Flex
va MSC. Construct. Dira vao d6, nhom nghién
ctra cia HauBler d8 mo ta t6i wu hinh dang
clia céc khiu mém chiu tai trong ddng bing
phuong phap phin tir hitu han, tich hop trong
hé théng nhidu vat bing céc lién két khip qua
ADAMS. Pidu ndy mang lai mét loi ich 16n,
tao ra co hdi méi trong thiét k& téi uu Két chu
hé théng co khi, co dién tir cho ngudi k§ su.

Dua trén co s& khoa hoc tir cic cong
trinh nghién ctru trén, khung tich hop giira AN-
SYS/ADAMS duoc xdy dung dé giai bai toin
déng lyc hoc cia co cdu tay quay con trugt
Trong d6, thanh truyen dugc chiing t5i xem xét
nhr 14 mdt khiu mém, khan c6 kha ning bién
dang dan hdi trong qua trinh md phong dong luc
hoc. ¢

2. PHUONG PHAP TICH HQP ANSYS/
ADAMS

Trong thyc t&, cac vit thé ddu co kha
niing bién dang din hdi, thim chi déo v ¢
kha ning pha hiy béi c4c tac nhin manh. Véi
cic co cu, viéc khao sat cdc khiu dan hdi ld
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diéu rat quan trong, vi né cho ta cic dip img
dé dac tinh déng hoc dong luc hoc chinh xdc
hon, gau véi thuc té hon, ¢6 d6 tin cay cao.
Su twong tac gita ANSYS/ADAMS théng qua
file trang gian * MNF s¢ cho phép ching ta
gidi duoc bai toan dong lyc hoc co cau khau
mém. Két qua 1a céc dic tinh v& ddng hoc va
déng lwc hoc hé théng k§ thugt khéng con
gibng boi lac gia sir cau khau rén tuyét déi. Do
clmg ctia khau cang 16n thi cang it 4nh hudéng
dén tinh chét co hé.

Quy trinh khung gidi quyét bai toan
déng luc hoc co cau mém duge mé ti trong
hinh 1. Bé sir dung syr tuong tic cia ANSYS/
ADAMS nhur hinh 2 (mé ta chi tit) cén tao ra
mdt md hinh phén tir hitu han hoan thién trong
ANSYS. Dé lam duoc didu d6, ching ta c6
thé mé hinh héa hé nhiéu vt biing céc chuong
trinh CAD PTC Creo nhwr hinh 3. Sau d6, nhip
vio ANSYS dé xic dinh loai phén tir, gén céc
thude tinh vt liéu va chia ludi.

1" Mo i ba chidu |
| ciaching

Phin tich dang boc, dong Iuc | i tich phin ti b b |
‘7 hochénhm ‘ Pharichph tirhitu hen ]

MSC. ADAMS

Madun B
ADAMS/Flex [

| Fle MNF
MSC ADAMS =
Phén tich dgng hoc, déng luc rm wé
hgo b nhtéu vt phitc hop
Hinh 1. Quy trinh khung gidi quyét bdi todn
déng luc hoc co cdu mém

= B ANSYS Phan ich phan iy

htrs han, dac tinh vat ligu,
i Gjob didm
ANSYS:phan e bnh dang
810, gng sudt
lm

‘chia I, xde:
van the, gie 18, e,
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gian “MNE @ nhap vio
ADAMS

LANSYS 0 e 40 16 cim
Knau

S. gn khdu, Kndp, dic
mm cnwln g cho khau
. 9&n o vé phn e

Hinh 2. Quy trinh xudt file MNF

Hinh 3. M6 hinh CAD trong PTC Creo ciia co
clu tay quay con truegt

Ke tiép, ta xac dinh diém fong tic
trong céu tric 13 vn d& quan trong quyét dinh
sy chinh xédc¢ khi mo phéng trong ADAMS.
Diém twong tac 1a mot nit, nat nay chinh 13
diém dat Iwe va khép trong ADAMS, cho phép
ngudi sir dung diit cac didu kién bién khéc nhau
vio diém twong thc ma khéng phai nhip diéu
kién bién trong moi truéng ANSYS. Piém
trong tic cho khau mém trong ANSYS duogc
xac dinh nhwr trong hinh 4.

Digen tirong e

Hinh 4. M6 hink diém twong tac

Sau khi xdy dung mo hinh (bao gbm tht
ca cac diém twong thc), budc ké tiép 12 sir dung
s tuong tic giita ANSYS/ADAMS dé tao ra
file MNF, tén file * MNF. File FMF dugc tao
ra dya trén nguyén Iy tich va chia nhé ciu tric
phén tir hitu han. Tao ra file niy bing cich sit
dung 1énh cia ANSYS thuc thi ADAMS. MAC
hoéc ding GUI nhu sau: Main Menu > Solution

> ADAMS Connection > Export to ADAMS, ~=
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Su két hop nay da gitp ANSYS c6 kha ning
xudt dif lisu qua ADAMS nho file trung gian
MNF, file MNF chira thong tin vé thudc tinh
nhur khéi lwong, moment quén tinh, tam khéi,
ma trin khm, ma trin cing, diém fuong tic
va cac rang bude. Trong sy twong tac giita
ANSYS/ADAMS, ching t6i sir dung 2 phén tir
BEAMI88 va phén tir SOLID185. Trong d6,
BEAMISS la phan tir thanh dim dan hdi, him
han tuyén tinh c6 cau tric 3D va SOLID185 1a
phau tir khéi ¢6 chu triic 3 chidu trong khong
gian 8 nut.

Sau khi x4c dinh dang phin tir, chc
djc tinh vét liu, it twong tic cho khau mém,
ANSYS xudt file MNF d nhip vio ADAMS
v6i modun ADAMS/Flex. Sau d6, gén khép va
Iz cho khu mém, khau din va cac khép tai cac
diém twrong tac d& bit dau qué trinh md phong
d6ng luc hoc trong méi truong ADAMS.

3. MO PHONG PONG LUC HQC KHAU
MEM

Truée hét, ta xdy dyng md hinh gdm
truc khiy, thanh truyén, piston trong méi trudng
Part PTC Creo. M8 hinh nay dugc léy tir thire t6,
b0 phén dong co trong méy lam c6. Sau d6, lép
ghép cum chi tiét trong mdi trudng Assembly
cia PTC Creo. Sau d6, xut sang file parasolid.
Hinh 5, thé hién kich thuéc dong hoc cua co chu
tay quay con trugt.

Hinh 5. M6 hinh m6 phong
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Trong 3 kbau, thanh truyén va trye
khity va piston, ta xem thanh truyén 14 khau
mém, c6 kha ning bién dang dan hdi dé phin
tich va mé phéng dong luc hoc. M hinh khéu
mém cia thanh truyén dugc tao ra trong méi
treong ANSYS nhu hinh 6. Céc dic tinh vat
ligu ciia cac khau duge x4c dinh trong bang 1.

Hinh 6. M8 hinh khéu mém ciia thanh trupén
trong ANSYS.

Bang 1. Ddc tinh vit liéu cua cdc khdu trong
co cdu tay quay con trugt:

STT | Khiu
1 Truc
khiry
2 | Thaoh
truyén

Dic tinh vit ligu
Vit liéu khéng bién dang, cimg
tuyét dbi
Khéu mém duoc khai bao trong
ANSYS (don vi IS)
Phén tir SOLID185
MP, EX,1,7.22e4! Vit liéu ctia
thanh truyén
MP, PRXY,1,0.34
MP, DENS, 1,2.4¢-9
Phén tit BEAM188
MP,EX,2,2.1e5! Vat liéu dm
cc difm twong thc
MP,PRXY,2,0.3
MP,DENS,2,0.1e-9

3 | Piston

tuyét ddi
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Hinh 7. M6 phdng trong ADAMS véi thanh truyén cho Id khiu mém.

Ta théy khau mém thanh truyén khéng con giit nguyén hinh d4ng mé c6 hién twong udn cong
du6i téc dung cia truomg (mg suit. Didu nay cho thdy dong luc hoc vit mém giai bai todn chinh xac
hom, ghn voi trong thyc & hon khi xem céc khau cing tuyét dbi. Hinh 8, hién thi biéu d van tbc
va gia tdc so sénh gifta hai khau cimg (méu xanh) va khau mém (mau d6) c6 sai léch. Hai bidu dd
khong bam st nhau.

—Thanh truyén.CM_Angular_Velocty.Mag
2 —Thanh truydn.CM_Angular_Acceleration.Mag
& —Thanh truyén_flex.CM_Angular_Velocity Mag
° 4 —Thanh
truyén_flex.CM_Angular_Acceleration.Mag
-l

3 .

|
D

!
T~
_—
|~
.
T~
|
|
T~

. o o
) H 4 8 & 10 12 14 5 0 2 4 e 8

()P0 thi vin téc (b) B4 thi gia toc
Hinh 8. Vin tdc va gia tdc khdi tam ciia khéu cimg so voi khdu mém.

Biéu dd khau cimg dao dong 1t déu nhau, con khau Vmém~ giao dong khong én dinh. Qiéu
ndy xée nhan ring db thi van téc, gia toc khau mém duge bicu dién hop 1y hon. Riéng biéu d6 gia
téc khau mém (méu d3) tir thdi lic khoi dong da nhay vot 1én, tir thai gian 30 gidy toi 40 gidy c6
hién tuong 1én xubng d6t ngdt. Ta thiy biéu db vin 'tc")c va gia tbe goc khdi tim khau mém mau do
thay déi khong 6n dinh nhw bidu db van tbe va gia toe khoi tAm cita khau cimg (méu xanh).
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4.KET LUAN

Bai bo ndy d& nghi khung tich hop gifta AN: SYS/ADAMS thdng qua tép dit liéu trung gian,
c6 dudi * MNF (modal neutral file). Tap *MNF ctia khiu mém dugc tao ra nhy ANSYS, ADAMS
nhin tip *MNF tién hanh phén tich cdc mbt va mé phong déng luc hoc. So sanh ket qua cho thiy,
niing sudt tdt trong vige hién thi cc mét dao déng va thn s6 tw nhién cia khiu mem Hon thé niia,
ADAMS cho phép xuét nguge md hinh khau mem v& ANSYS dé xac dinh tmg sut, bién dang va
¢6 thé t6i wu hoa hinh dang hgp 1y ciia khau mém. Céc ket qué mé phéng 1am rd hon kha ning
tng dung teong tic ANSYS/ADAMS trong viée gidi quyét cdc bii toan dong Iyc hoc trong thye
té, nhim h? trg 6t hon, nhanh v hiéu qua hon cho ngudi k§ su thiét ké ra quyét dinh k§ thuat mot
cach chinh x4c. Tém lai, viéc sir dung sy twong tic gitta ANSYS/ADAMS trong viéc phan tich dong
hoc, ddng luc hoc 14 mot hudng di méi trong linh vue nghién ciru déng lyc hoc hé nhiéu vit. ¢
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