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PAI HOC NONG NGHIEP HA NOI

SU'DUNG ANSYS TRONG MOI TRUGNG INVENTOR
DE TINH TOAN THIET KE CHI TIET MAY

Using ANSYS in autodesk Inventor for design details machine

Dd Hitu Quyét

Khoa Co Dién, Truong Pai hoc Nong nghiép Ha Noi

SUMMARY

Inventor software - a product of Autodesk company that can build 3D objects conveniently,
visually and intelligently, has been broadly used in mechanical designing as well as in other technical
fields. Among product lines of ANSYS Technology, ANSYS/Design Space is one neat tool that allows to
fast calculate in some design drawing environments using computer. ANSYS in Inventor environment
combines advantages of Inventor and DesignSpace to create a highly convenient tool for designing
parts of machines. Beside designing ability for general parts of machine using solved programs,
ANSYS in Inventor environment can also design the parts with any shapes. This article introduces
some computing results for durability, hardness and determination of free vibration specifications for
machine parts with any shapes using ANSYS/DesignSpace software in Autodesk Inventor Professional

11 environment.
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1. DAT VAN BE

Phuong phéap phan tir hiru han da du’orc biét
dén tir 1au, nhung chi trong nhitng nim gan day,
tir khi may vi tinh dwoc dugc sir dung phd bién,
thi phuong phap nay mai thye su dugc img dung
rong rai.

Dua trén thuét toan cua phuong phap phan
ttr hiru han, nhiéu phian mém mo phong s0 dd ra
doi, cho phép giai quyét hau hét cac bai toan
thuong gap trong cac nganh ky thuidt. ANSYS,
san pham cia hing ANSYS Technology 1a mot
vi du dién hinh vé nhimg phan mém nhu vay.
Ngoai san pham tong quat nhat I3
ANSY S/Multiphysics dugc st dung rat rong rai
trong hau hét cac linh vuc k§ thuat, con c6 nhiéu
dong san phdm chuyén dung cho cac linh vuc
khac nhau (Nguyén Viét Hung, Nguyén Trong
Giang, 2003).

ANSYS/Mechanical cho phép doc lap gidi
quyét tron ven céac bai toan trong linh vuc két ciu
va nhiét véi d6 chinh xac tuy y, nhung viéc st
dung né trong mot s trudng hop kha phuc tap,
ngoai ra thao tic xdy dung cac vat thé va kha
ning mé phong chuyén dong khong duoc wu tién
nén cac chiic nang nay cua ANSYS khong manh.
Dong san phdm ANSYS/DesignSpace 1a mot
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cong cu gon, nhe cho phép tinh toan nhanh trong
nhiéu méi trudng thiét ké co su tro gitip ctia may
vi tinh (CAD).

Phdn mém Inventor 1a mot san phim cua
hang Autodesk, c6 kha nang xay dung cac vat
thé 3D tién loi, truc quan va thong minh, dugc su
dung rong rai trong thiét ké co khi va cac linh
vuc k¥ thuat khac (Phan Dinh Huin, Tén That
Tai, 2002).

Su tich hop ANSYS/DesignSpace trong mdi
truong Inventor khai thac dugc cac thé manh cua
Inventor va ANSYS da tao cho nguoi thiét ké
mot cong cu rat thun tién trong tinh toan thiét ké
cac chi tiét may. Bén canh kha ning tinh toan
thiét ké cac chi tiét may co coéng dung chung
duéi dang cac chuong trinh giai san (An Hiép,
Trin Vinh Hung, Nguyén Van Thigp, 2006;
Autodesk Inventor Professional 11- Engineers
Handbook), ANSYS trong méi truong Inventor
con ¢6 kha ning tinh toan thiét ké cac chi tiét
may c6 hinh dang bat ky.

Bai béo nay gidi thiéu mot s6 két qua tinh
toan ung suat, bién dang va xac dinh cac dac
trung dao dong tu do cua céc chi tiét may c6 hinh
dang phurc tap trén co so khai thac cac tinh nang
clia phan mém ANSYS/DesignSpace trong moi
truong Autodesk Inventor Professional 11.



St dung ANSYSS trong méi triedng Inventor...

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Vat ligu: May vi tinh véi phdn mém
Autodesk Inventor Professional 11 c6 churc nang
Stress Analysis.

Phwong phdp nghién ciru: Khai thac su
dung phan mém ANSYS/ DesignSpace trong
mdi truong Inventor thong qua chirc nang Stress
Analysis dé tinh toan bién dang, ung suat va
phan tich dao dong riéng cua mot s6 chi tiét may
dién hinh.

3. KET QUA VA THAO LUAN

3.1. Xdc dinh Gng suit va bién dang trong chi

tiét may

Str dung ANSYS trong méi truong Inventor
cho phép nhan dugc trudng ung sudt va bién
dang trong chi tiét dudi tac dung cua cac loai tai
trong khac nhau (lyc tap trung, lyc phan b theo
dién tich, mé men tap trung, luc thé tich,v.v.).
Sau khi khai béo vat liéu ché tao chi tiét may,
ANSYS s€ ty dong cap nhat co tinh cua vat li¢u
va xéac dinh ung suit cho phép. Viéc chia ludi
duoc thyc hién ty dong nhung d6 min cua 6 ludi

e

a)

¢6 thé didu chinh dugc, qua d6 c6 thé nhan duoc
két qua v6i cac cap do chinh xac khac nhau. Co
thé nhan duogc truong ung suat trong chi tiét va
tri s ung suat twong duong cuc dai. Ciing c6 thé
nhan dugc théng tin day du, bao gdm céac théng
tin vé kich thudc, khdi lugng chi tiét may, tai
trong tac dung 1én chi tiét may, phan Iyc lién két
phat sinh tai ngam dudi tac dung cua tai trong tac
dung, trudng Ung suit va b1en dang cua chi tlet
ung suét cho phep va hé sb an toan cia ch1 tiét.
Truong ng sut va bién dang trong chi tiét may
6 thé duoc biéu thi dudi dang anh véi tri sO thé
hién qua bang chi thi mau. Ngoai ra con c6 thé
nhén dugc phim camera minh hoa qua trinh bién
dang va phat sinh Gmg sudt trong chi tiét tir khi
tai trong bang khong dén khi tai trong dat cuc
dai.

Str dung ANSYS trong mdi truong Inventor
rat thuén tién khi tinh toan cac chi tiét may co
hinh dang bét ky, khi ma viéc tinh toan tai trong
va quy dbi cac ddc trung hinh hoc ciia mit cit
ngang dé 4p dung cac cong thic thong dung gip
nhiéu khé khan. Trén hinh 1,a mé ta két cAu canh
khudy kiéu chan vit, thuong dung trong cac may
khudy tron thuc phim co truc thing dimg (A. S.

COKOMOB, 1986).......ccveeiereceierieeeeeeeeeeeeeenn
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b)

Hinh 1. Truc khuiy c¢6é canh khuy kiéu chén vit thuc té (a) va mo hinh tinh toan (b)

Cénh khuay lam bang thép Inox, day 2,2
mm, hinh chiéu cua bién dang trén mit phing
vuong goc voi truc c6 dang elip véi kich thude
hai tryc 160 x 70 (mm). Khoang céch tir tdm elip
dén tam tryc 1a 85 mm. Bé mit canh khuéy tai
tam elip cia canh nghiéng mot goc 32 so voi
mat phang vudng goc voi truc. Ap suit cua san
pham khudy trén mit lam viéc (mat trén) cia
canh xem nhu phan bé déu véi cudong do 0,01
N/mm?.

V6i canh khudy dd néu, dé tinh toan tmg
suét va bién dang theo cac cong thirc cua suc bén
vat liéu 6 thé dua vé bai toan mot dam cong x6n
chiu uén ngang phéng Dé don gian bai toan, ta
gia thiét: Bé mat canh khudy 1a phiang va nghiéng
vo1 mét phang vudng goc voi truc mot goc 32°;
ap luc trén moi canh tap trung tai tdm canh, xem
nhu trung véi tdm cua elip; canh khqu duoc
ngam vao truc theo tiét dién phing hinh chir nhat
¢6 kich thude bang kich thudc khai trién coa mat
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ngam thyc té. Khi nady, mo hinh tinh toan cia
canh khuéy dugc thé hién trén hinh 1,b.

Vi dién tich bé mat canh khudy F =
m.a.b.cos32” = 9697 mm?, ap suét phan bd déu
trén mit canh khudy 0, 01 N/mm’, ta x4c dinh
duoc ap luc dat tai tam elip P,= 96,97 N. Vi vit
liéu canh khqu la thép Inox, ta xac dinh duoc
m6 dun dan hoi E= 193000N/mm?’.

Tir céc tri sO trén, theo so dd hinh 1,b, véi
a=142.5 mm, b= 37 mm, ¢= 67,5 mm, d= 2,2
mm, ta xac dinh dugc tng suat udn tai tiét dién
ngam va bién dang 16n nhét tai dau tu do theo
phuong tac dung cda tai trong cia canh theo
coOng thirc cua suc bén vt liéu:

=My/W, =219,3 N/mm>

Gmax

Bang 1. Kich thwéce va cach chia lwéi

Canh khuay chan vit_Tinh suc ben 4.ipt

ymaX = 452 mm

Ciing bai toan trén, néu 4p dung ANSYS
trong Inventor, viéc tinh toan s€ dugc thuc hién
rit nhanh chong sau khi xay dung xong mé hinh
khong gian 3 chiéu ctia canh khudy.

Trong bang trich xuat két qua phan tich img
suét, sau cac thong tin va gidi thidu chung 1a cac
thong tin cu thé vé cac kich thudc bién dang,
khéi luong, thé tich va cach chia ludi trén chi tiét
thé hién qua sé nut va sb phan tor (Bang 1); vat
liéu, mo6 dun dan hoi, hé sd Poat xong, kh01
lugng riéng va ung sudt cho phép cua chi tiét
(Bang 2); tai trong dat 1én chi tiét va trang thai
lién két cua chi tiét (Bang 3); phan lyc lién két tai
ngam (Bang 4) va két qua phan tich (Bang 5).

Bang 2. Vit lidu va co tinh canh khuiy

Statistics Stainless Steel
319.7 mm Young's Modulus 1.93e+005 MPa
Bounding Box Dimensions 319.5 mm Poisson's Ratio 0.3
40 mm
— Mass Density 8.08e-006 kg/mm®
Part Mass 0.6251 kg : :
- Tensile Yield Strength 250. MPa
Part Walume 7.736e+004 mm® —— 5 . TP
timate St t \f
Mesh Relevance Setting 67 enste “Himate wtreng ?
Modes 112444
Elements Fiiar
Bang 3. Tii trong va trang thai lién két cia chi tiét
Load and Constraint Definitions

Hame Type Magnitude Vector

Fressure 1 Surface Pressure 1.e-002 MPa MLA

Fressure 2 Surface Pressure 1.e-002 MPa R

0. mm
Fixed Constraint 1 Surface Fixed Constraint 0. mm 0. mm
0. mm

Bang 4. Phan lyec lién két tai ngam

194
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Constraint Reactions

Name Force Vector Moment Moment Vector
-9 47%-005 M -31.16 M-mm

Fixed Constraint 1 165. N -2.303e-004 M 2629 M-mm -TB.35 M-mm
165. 1 -2627 M-mm

Bing 5. Két qua phan tich ing suit

Structural Results

Hame Minimum Maximum
Equivalent Stress 2.285e-002 MPa 183.2 MPa
IMaximum Principal Stress -53 44 MPa 214 MPa
Minimum Principal Stress -221.2 MPa 5579 MPa
Deformation 0. mm 1.57 mm
Safety Factor 1.365 R

Ngoai ra trong bang trich xut két qua con c¢6 cac hinh anh minh hoa vé truong ting suat trong chi
tiét (hinh 2, 3, 4), truong bién dang (hinh 5) va h¢ s6 an toan (hinh 6).

Equivalent Stress Maximum Principal Stress
MPa MPa
Max: 183084002 Max: 2.140e+002
Min: 2.285e-002 Min: -5.844e+001
12/30/2007 11:33 AM 12/30/2007 11:33 AM

s e

162854 ;

e 153.496

; 123,220

122.146 92.943

101.793 62,667

81430 32.391

61.085 2.114

40.731 -28.162

2031 I 5 -38.438

0023

i N . X . gk | . K1z . X

Hinh 2. Trwong ing suat twong dwong trong chi tiét Hinh 3. Trudng ing suat kéo trong canh khuay
Minimum Principal Stress Deformation
MPa mm
Max: 5.57%e+001 h Man: 1.570e+000
Min: -2.212e+002 \ X Min: 0.000e+000 =
12/30/2007 11:33 AM e, e — 12/30/2007 11:33 AM %

55.789 e 1.570

25.007 1,396

5775 1221

-36.557 1.047

-67.338 0872

-93.120 0.698

-128.902 0.523

-159.684 0.349

-190.466 I > 0.174

221248 0

Hinh 4. Truwong ung suit nén trong canh khuay Hinh 5. Truwong bién dang ctia canh khuay
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Safety Factor
Mn: 136504000
12/30/2007 11:33 AM §

15.000
10.000
| =
4.667
oo
L

0

H 6. Truomg hé s6 an toan clia canh khuay

So sanh hai phuong phap tinh toan trén, co
thé thay két qua tinh theo ANSYS chinh xAc,
nhanh chéng va thuan lgi hon nhiéu. Trong tinh
toan theo ANSYS, lu6i chia duogc thuc hién tu
dong trén canh khu?iy thue voi d6 min cao tai vi
tri ving ngam. Trong két qua tinh theo mo6 hinh
don gian ta di coi mdt canh khudy 1a mit phang
trong khi bé mit thyc ciia canh khudy 1a mat
xodn dc ¢6 goc nghiéng d6i voi truc canh khuay
thay doi; tiét dién ngam dugc xem la tiét dién
phang hinh chit nhat, trong khi thyc té n6 1a mot
mat cong. Sai khac gilta két qua tinh Ung sut
ubn tai tiét dién ngam theo md hinh don gian so
v6i két qua tinh Gmg suat tuong duong theo
ANSYS 1a 20,3%. Sai khic vé bién dang giira
tinh theo Strc bén vat lidu trén mé hinh don gian
hoa va tinh theo ANSYS 1én t61 63%. Su sai
khac 16n vé bién dang giira hai két qua 1a do khi
tinh toan theo Stc bén vat liéu, ta di xem mat
canh khudy 13 mit phang va mit ngam giira canh
va truc la mat phfmg hinh chit nhét, trong khi
thuc t& mat canh 1a mit cong va mat ngam gitra
canh va truc la mdt cong, trong khi mat canh
cong va mat ngam cong c6 kha nang chéng blen
dang 16n hon dang ké so voi miat phiang. Cac cb
gang xay dyng mo hinh sat thuc hon so véi mo

hinh trén hinh tinh d3 chon trén hinh 1,b s&
khong kha thi do tang tinh phuc tap khi x4c dinh
cac dai luong can thiét hodc khong c6 cong thirc
san co (trong chuong trinh sirc bén vat liéu, ly
thuyét dan hoi,...) dé ap dung.

St dung ANSYS trong Inventor cling rat
thuén tién khi tinh toan cac chi tiét ma trong qua
trinh 1am viéc, tai trong tac dung 1én chi tiét thay
d6i vé tri s6 va vi tri tac dong. Trén hinh 7 thé
hién két ciu cua co cdu Man 6 ranh hudng tam,
dugc sir dung dé bién chuyén dong quay déu cua
tay quay thanh chuyén dong quay dimg gian
doan cua chac Man, dung trén may ép vién phan
N,P.K.

Trong pha truyén dong, chdt Man truot doc
theo ranh trén chac Man va gat cho chac Man
quay. Luc do chét Man tac dong 1én chac Man la
ham theo goc quay cua tay quay va cia mé men
quan tinh cua phan bi dan quy ddi vé trén truc
chac Man. Bang cach kiém tra bén tai mot sd
diém doc theo ranh truot cua chdt Man, ta sé
danh gia dugc do bén cua chac Man. St dung
ANSYS trong méi truong Inventor, ta nhan duoc
két qua nhanh chéng hon nhiéu so véi cach sir
dung cac phuong phép tinh toan truyén thong.

Hinh 7. Co cAiu Man 6 ranh huéng tim

Trén hinh 8 chi ra truong (mg suét va bién dang ciia chac Man tai vi tri nguy hiém nhat.
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Equivalent Stress

MPa

Max: 2.292e+002

Min: 7.607e-006

11/10/2007 9:25 AM
229.169
203.706
178.243
152.779
127.316
101.853
76.390
50.926
25.463
7.61e-006

Deformation

mm

Max: 1,048e-001

Min: 0,000e+000

11/10/2007 9:25 AM
0.105
0.093
0.081
0.070
0.058
0.047
0.035
0.023
0.012
1]

Hinh 8. Két qua tinh tozn sirc bén chac Man

St dung ANSYS trong mo1 truong
Inventor diac biét uwu viét khi tinh toan cac
khung siéu tinh c6 lién két ngam. Theo cac
phuong phap truyén thong, khi tinh toan cac
khung siéu tinh, nguoi ta thuong dung phuong
phap luc hodc phuong phap chuyén vi. Khi cin
x4c dinh Ung sudt va bién dang cua tit ca cac
phén tir ciia khung phtic tap c6 nhiéu phan tu,
s6 phuong trinh s& rat 16n va viéc giai chung doi
hoi nhiéu thoi gian va cong stc.

Xét bai toan xac dinh tng suat va bién dang
ctia banh 16ng trén hinh vé& (Hinh 9), trong truong
hop tai trong dt 1én 1, 2 hodc 3 miu bam.

Trong trudng hop don gidn nhat, néu xem
banh 16ng nay nhu mot dan khong gian véi 90
doan thanh ndi khép v6i nhau tai 54 nat, moi
thanh chi c¢6 duy nhat mot thanh phfin luc doc
theo truc thanh thi dé xéac dinh luc doc trén cac
thanh da phai giai hé 90 phuong trinh. Thuc té
trén mdi doan thanh vé nguyén tic co 6 thanh

H.9. Banh 16ng phu 18 mau bam

phan noi lyc, dé xac dinh dugc tit ca cac thanh

pnan no1 Iyc tren cac thanh ta phai giai hé 540
phuong trinh. Cho du c6 thé st dung mot sb
phuong phap dé giam nhe khdi lugng tinh toan,
ké ca s dung k¥ thuat 1&p trinh hoac st dung cac
phin mém chuyén dung nhung rd rang dé giai
dugc bai toan nay van can rat nhiéu thoi gian va
cong stre, dac biét 1a chi phi dé lap va kiém tra
tinh dung dn cia cac phuong trinh.

Trong khi d6, néu st dung ANSYS trong
Inventor dé gidi, ta nhanh chéng nhan duogc Kkét
qud vo6i do chinh xé4c va tinh truc quan cao hon
rat nhiéu (thuce té, dé giai bai toan tron ven ca 3
phuong an, ké ca phan v& xay dyng mé hinh 3D
ctia banh 16ng trén mdy vi tinh, thoi gian chi mat
khoang 2 tiéng ddng hd).

Céc két qua tinh toan banh 16ng khi tai trong
tac dung 1én mot mau bam thé hién qua truong
(mg suit va truong bién dang trong tit ca cac
phan tir ciia banh duoc chi ra trén Hinh 10.

Equivalent Stress

MPa

Ma: 2.069%e+002

Min: 4.192e-003

1/1/2008 12:05 AM
206.932
183.940
160.948
137.956
114.964
01.972
68.980
45.988
22.996
0.004
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Deformation
mm
Max: 3.720e+000
Min: 0.000e+000
1/1/2008 12:05 AM
3.720
3.306
2.893
2.480
2.066
1.653
1.240
0.827
0.413
1]

Hinh 10. Trudng ing suit, biénrdang ciia
banh long khi tai dit 1én 1 mau bam

Equivalent Stress

MPa

Max: 2.110e+002

Min: 5.417e-003

1/1/2008 12:16 AM
211.045
187.596
164.147
140.698
117.250
03.801
70.352
46.903
23.454
0.005

Khi thay d6i diéu kién tinh toan, chi can
khai bao lai cac thong sb vao, chuwong trinh s&
cho két qua tuong tmg véi cac thong s dau vao
moi.

Nho kha nang tinh todn nhanh va chinh xac,
nguoi thiét ké s& cuc ky thuan lgi trong viéc lya
chon phuong an két ciu véi cac diéu kién dau
khac nhau.

Két qua tinh toan tng suét va bién dang cua
banh long trong trudng hop lyc dit vao 2 va 3
mau bam duoc chi ra trén Hinh 11 va Hinh 12.

Deformation
mm
Man: 3.479e-+000
Min: 0.000e+000
1/1/2008 12:16 AM
3.479
3.003
2.706
2.320
1.933
1.546
1.160
0.773
0.387
0

Hinh 11. Trudng éng suit va bién dang ciia banh 16ng khi lam viéc véi 2 miu bam

Equivalent Stress

MPa

Max: 1,926e+002

Min: 4,043e-003

1/1/2008 12:11 AM
192,643
171.238
149.834
128.430
107.025
85.621
64.217
42.813
21.408
0.004

Deformation
mm
Max: 3.457e+000
Min: 0.000e+000
1/1/2008 12:11 AM
3.457
3.073
2.689
2.304
1.920
1.536
1.152
0.768
0.384
0

Hinh 12. Trudng ing suit va bién dang ciia banh 16ng khi lam viéc véi 3 miu bam
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Hinh 13. Khung may dét don gian

3.2. Xac dinh tin s6 riéng va dang dao dong

riéng ciia chi tiét may

Viéc xac dinh tan sd riéng va dang dao dong
riéng rat quan trong khi nghién ciru dong lyc hoc
may. Dao dong ty do 1a su xép chong cac dao
dong riéng khac nhau cta hé, trong khi dao dong
riéng dugc dugc dac trung boi tan s6 dao dong
riéng va dang dao dong riéng. Trong thuc té, khi
tinh toan dong luc hoc may ngufyi ta thuong chi
quan tdm dén tan s6 dao dong riéng thip nhat
hodc mét vai tan sé dao dong rleng dau tién.

Xét bai toan xac dinh tan s riéng va dang
dao dong riéng cua khung may dét, c6 mo hinh
don gian hoa thé hién trén hinh 13.

Viéc tinh toan xac dinh tan sb dao dong
riéng cua chi tiét kha phic tap, gan lién voi viée
giai mot hé phuong trinh tuyén tinh thudn nhét
(Franz Holzweeibig, Hans Dresig (2001).

Hién nay v6i su phat trién cta cong nghé tin
hoc, nhiéu phuong phap so cd hiéu qua giai cac
bai toan tri riéng da dugc Gng dung.

Céc phuong phap nay cho phép nhin duogc
két qua nhanh chong nhd ddy nhanh tdc do tinh
toan khi gidi cdc h¢ phuong trinh. Tuy nhién, khi
nay tré ngai ddi vai viée xac dinh tan sd riéng va
dang dao dong riéng lai 1a viéc chon mo hinh
tinh sao cho phu hop véi két cdu thuc cua chi tiét
may hay cua hé.

Nguoi thiét ké phai cin cr vao két cdu thuc
clia may dé xdy dung mé hinh tinh sao cho c6 thé
ap dung dugc cac mé hinh tinh toan chuin véi
sai s6 nho nhat ¢ thé (Franz Holzweeibig, Hans
Dresig (2001).

Ciing voi bai toan di néu, néu sir dung
ANSYS trong mdi truong Inventor thi viéc chon
mo hinh tinh s& khong can phai quan tim vi
chuong trinh s€ ty dong tinh toadn ngay trén chi
tiét vira dwoc thiét ké voi hinh dang, kich thudc
thue va vat lidu ché tao du kién. Nguoi thiét ké
ciing c6 thé tinh toan trén mo hinh don gian hoa,
d6 12 mo hinh chi tiét may can tinh todn nhung
cho phép bo qua cac tiéu tiét nhu 18 ren, u 16i,
V.V...

Trong truong hop nay, xét vé cac dic trung
dao dong, sai khac gitta m6 hinh thyc va mé6 hinh
tinh toan 1a khong dang ké nén két qua thu duoc
hau nhu trung nhau.

No6i cach khac, nguoi thiét ké c6 thé tinh
toan xac dinh tan s6 dao dong riéng va dang dao
dong cia cac chi tiét rat chinh xac, nhanh chong
va trye quan voi sé dao dong riéng va dang dao
dong riéng dau tién tiy chon.

Vé céac két qua, co thé nhan duoc cac thong
tin vé mot s6 thong sé chinh (kich thudc bién
dang, khéi luong, thé tlch) cia khung may va
cach thirc chia lugi thé hién qua sO nit va sb
phan tir (Bang 6); cac tinh chit co hoc ciia vat
liéu khung (Bang 7) va bang thng ké cac tin sb
dao dong riéng (Bang 8).

Bang 6. Mot sé thong sé chinh ciia khung
va cach chia lwéi
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Modal Analysis.ipt Statistics

500, mm
Bounding Box Dimensions 800. mm

1240 mm
Part Mass 2262 ky
Part Yolume 2.878e+007 mm?*
Mesh Relevance Setting 0
Modes 26287
Elements 12041

Bang 7. Mt s6 thong sé co hoc
ciia vat liéu khung may

Young's Madulus 2 2e+005 MPa
Poisson’s Ratio 0.275

Mass Density 7.86e-006 kg/mm®
Tensile Yield Strength 207 MPa

Tensile Ultimate Strength 345 MPa

Frequency Mode 1 in Range ( 26.9907 Hz )
Max: 1.083e+001
Min: 0,000e+000
1/1/2008 4:47 AM
10.828
QRS

Frequency Mode 2 inRange ( 71.3452 Hz )

A 2 SS0e oL
Min: 0.000e+000
1/1/2008 4:47 AM

23.296
20.708
18.119
15531
12.942
10.354
7.765
S.177
2.588
0
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Bang 8. Ket qua xac dinh
cac tan so dao dong riéng dau tién

Frequency Results

HName MMode Frequency
Frequency Mode 1in Range 1 26.99 Hz
Frequency Mode 2 in Range 2 56.58 Hz
Frequency Mode 3 in Range 3 71.35 Hz
Frequency Mode 4 in Range 4 73.66 Hz
Frequency Mode & in Range ] 128.8 Hz
Frequency Mode 6 in Range 6 1513 Hz

Trén hinh 14 chi ra 6 tan sb riéng va dang
dao dong riéng dau tién cia khung mot may dét
¢6 két cdu nhu trén hinh 13, dwgc ngam boi mit
dé voi cac kich thudc bién dang ciia khung D x
R x C=1240x 500 x 800 (mm).

Bén canh cac két qua néu trén, ta con cd thé
nhan dugc phim md ta dao dong cua khung may
voi 5 muc toc d§ nhanh chém tuy chon.

Frequency Mode 2 in Range (56.5793 Hz )
Max: 1.775e+001
Min: 0.000e+000
1/1/2008 4:47 AM

17.754
15.781
13.808
11.836
0.863
7.891
5.918
3.945
1.973
0

Freguency Mode 4 in Range ( 73.6579 Hz )
Max: 2.609e+001
Min: 0.000e+000
1/1/2008 4:47 AM

26,090
23.191
20.292
17.393
14.494
11.596
B8.697
5.798
2.999
0

Frequency Mode S in Range ( 128.784 Hz )
Max: 3.096e+001
Min: 0,000e+000
1/1/2008 4:47 AM
30.964
27.523
24.083
20,643
17.202
13.762
10.321
6.881
3.440
0
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Frequency Mode 6 in Range ( 151.338 Hz )

Max: 1,402e+001
Min: 0.000e+000
1/1/2008 4:47 AM

14.024
12.466
10.908
9.349
7.1
6.233
4.675
3.116
1.558
0

Hinh 14. Siu tin s6 dao dong riéng va dang dao dong riéng diu tién cia khung may

4. KET LUAN

Sy két hop gitta cac vu thé cua Inventor va
ANSY S/DesignSpace di tao ra mot cong cu rat
thuan tién trong tinh toan thiét ké cac chi tiét
may. St dung ANSYS trong moéi truong
Inventor cho phép nhanh chong xac dinh tUng
suat va bién dang trong cic chi tiét may hinh
dang bt ky co it nhat mot mit ngam ciing nhu
xac dinh duoc tan sd dao dong riéng va dang
dao dong riéng cua chi tiét may v6i do chinh
xac va tinh tryc quan cao.

Tuy rat c6 hiéu qua trong nhiéu trudong
hop, nhung phin mém tinh toan thiét ké
ANSYS trong Inventor khong phai 12 mdt cong
cu van ning, c6 thé dap ung tit ca cac nhu cau
vbn rit da dang cua nguoi thiét ké. Vi vay,
ngudi thiét ké can biét sir dung nhiing cong cu
thich hgp cho tung bai toan cu thé dé dat duoc
muc tiéu dat ra véi hiéu qua cao nhét.

Loi cdm on

Tac gia bai bao xin guri 101 cam on sdu séic
t6i 6ng Ton That Tai va VietCAD Company
Ltd., nha phan phéi chinh thirc cic san pham ciia
hang Autodesk Inventor tai Viét Nam, da cung
cap va cho phép tac gia dugc sir dung, khai thac
phin mém Autodesk Inventor Professional 11
trong cong viéc nghién ctru ting dung ctia minh.
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