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Tém tit

Trong nghién cou ndy phdn mém ANSYS sé dupc st dung de i3 bai todn t6i uu héa két céu cho may
CNC ba truc AXZ. Muc tiéu cta bai Ioén 13 thu dupe mit két cdu co 80 do cung ving v6i khdi lsgmg nhé
nhdt Tir mét mé hinh so b8 duprc thiét ké trén co sé so d6 bé tn may, kél cdu s& duoc thiél ké lai bAng
cach bo di phan vat liéu thira tai cac vj trl ch/u umg sudt nhd. Két cdu moi sé dupe phan tich dé danh g8 ve
d¢ eimg va do bén, gia trj ung suét Ion nha[ ndm trong gi6i han cho phép. NOI céch khac 1é két céu may
dém bdo do cling ving, dém bdo do bén, tiét kiém vél ligu va tinh cong nghé nhét. Do dic diém may chiu
141 trong nhé, nghlén ciu nay chi gioi han trong viéc phan tich téc dong cua téi trong tinh. Két céu khung
may da dupe ché tao, méy d& duoc lép rép hoan thién va thir nghiém trong didu kién lam viéc. May dat
duor cong sudt thiét ké, ddm bdo 85 cing viing vor trong lupng 167 vu.

Tir khéa May CNC, t6i wu hoa, két céu
Abstract

In this study ANSYS software will be used to optimize struclure of 8 CNC 3-axis machine. The objeclive of
Ihis study is to gain the Dpllmal structure for the machine with sufficient stiffness and minimal weight The
slruclture then will be rede d b; material at I £ areas. and strength
of the new structure will be the qualified function of the structure with lowest cost of

dto

y g
material. This study only focuses on static loads because of the working characleristic of the designed

machine. The optimized structure has been

d and the hine has been bled and lested

under working conditions. The machine has good enough stiffness and lightweight.
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1. Giéi thigu

Téi wu héa két rau 1d mdt bai todn duoc dal ra
véi bit ky mét thiét ké may ndo, B&i vi vige 16i uu
ha két cau khong chi hén quan dén viée glam chi phl
vit ligu, chi phi gia cong ma con anh huéng dén kh0|
htgng may, thim my ciia mdy, tham chi la cong sult
cia mdy. Theo d6 13 rdt nhiéu cac chi phi khac s& bi
inh buong nhu chi phi cho bé may, chi phl vin
Dhuycn Nhir vy, mt thiét ké may véi két cau duge
16§ ru s gitip cho viée gidm gid thanh, tAng thim my
vatinh canh tranh clia may. Ngay nay k¥ thudt CAE -
Carnpuler Aided Engineering dugc img dung dé gidi
hau bé1 cac bai todn vé két chu, Vo sy trg gitp cua
mdy tin, cc bi toan 161 wu dugc giai vor chi phi
Ihap uhdt. Trong nghién ciu nay k¥ thuit CAE ciing
duge sit dung @é giai bai toan 101 wu hoa két chu than
mdy phay CNC ba trac AXZ. Phin mém CATIA V5
stduge sir dung dé xdy dymg mé hinh két cAu roay va
-
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phin mém ANSYS s¢ duge dung 14 cong cu & phan
tich émg sudt, chuyén vi cia két cau may.

Nghién ciru vé t5i uu héa Kkét chu may da dugc
bt déu tir lau. C6 rét néu cong trinh di duge cdng
b6 [1-6]. Nghién ciru ndy s& tip trung véo viéc img
dung phan mém ANSYS dé giai quyét mdt trudmg
hop két chu may cy thé. Két qua cua nghién clru 1a
dua ra moL kcl céu than may gon nhe so véi cic may
ciing cong suat trén thi truémg, tuy nhién ké1 cau cia
may di d§ bén, chiu duoc th sinh ra trong qud trirth
hoat dong cia may. Thyc € thir nghiém mdy trong
san xuat di minh chimg di¢u ndy.

2. Tinh tosn mé hinh t6i wu biing ANSYS
2.1. Xdc dinh cdc théng s8 tii trong

Can cir vao phuong én bé fri thiét br trén than méy
dam bio cho may hoat dong ciing nhu thao tac mdy
duge thudn 1gi nhal hinh dang hiét ké so bd cua
khung may duoc thé hién trén Hinh |. Céc i trong
tdc dyng 1én than mdy duoc biéu dién trén Hinh 2,
bao gom cdc tar trong nhur sau.



) Luc phéin bd A 14 i trong do phoi va db gé
tic dung 1én ban may (Hinh 2). Tai trong A 1a téng
hop ctia trong lwe va lue ¢t duge tinb trong ché do
cat 16m nhat c6 gid tr) twong duong 14 8.3x102 MPA.

Lyc doc ban may C, D 1a phin lyc do din
huépg the dung lén than méy va dugc xdc dinh dua
teén ché dd cit 16m nhét c6 gia (i twong duong &
200N,

- Luc vudng géc véi ban may, doc ¢t E, F 1a
phén lyc tic dung 1én ban méy duoc xac dinh dya vao
Tuc cat va trong lugng cta cum truc Z, hé thong d& va
thanh dan huéng cé gia tri tuong duong la 200N.

Momen G, H 12 phan lyc md men do trong
lye cum tryc Z va lyc cit tic dyng 1én than may va co
gi4 try trong duong 13 10 Nm.

Tht ca céc tai trong da bao gém'hé své an toan.
Vai ly do 14 lye cit nho nén cac van dé tai d(‘)ug
khéng duge phan tich sdu, thc gia chi sw dyng hé so
anlmdn‘dé wdc lugng yé_u 16 ndy. Ngo#i yéu té tmg
suat, diéu kién cho chuyén vi 1on nhat cho phép cua
két cAu 14 0,02 mm.

Hinh 1. Hinh déng két cdu than may so b
2.2 T8i wu héa hinh ding, kich thiée

Trén co so hinh ding két cAu than may, cac
théng s6 tai trong tic dung Ién than méy, phin mém
ANSYS duge st dung dé phan tich tmg sut va
chuyén vi.

Budc | s tién hanh tdi wu héa vé mat kich thuge
cia mé hinh. M6 hinh duoc d2 dugc thiét ké so bd
(Hinh 1) v&i cic thang s kich thuée so bb nhu sau:

. Kich thude ban do: 1200x100x500, ban nay
dé A& chi tiét va u dong.
- Kich thuéc 2 ¢bt: 100x100x600, dé cb dinh
céc dudng huéng.
Kich thudc 4 chin: 50x100x100, dé d& toan
bo khung thdn rody.

Sau khi mé binh dugc dit cic diéu kiéa tai trong
nhur trén, phéan tich chuyén vi va img suat dugce thue

két cdu so bo.
1 thip duge fuge

bién dé kiém tra kha néing chiu tai cu
Sau d6 cac phin vét lidu chin (m duor
b6 nhim fict kigm vat ligy, don giin hoa két cau. dat
inh dang 16 wu. Két ciu mei duoc (nét ke Jai bang
phén mém CAD va dugc kidm tra I bing phan tich
img sut, chuyén vi.

Pé dim bio tinh cang nghé b1 wu, tac Bid lién
hanh 16i w héa kich thuge. Bit dau bing viéc lua
chon hinh déng phéi tiéu chudn cho (han mdy, sau d6
sir dung module 16 wu hés ANSYS MECHANICAL
APDL dé tim ra kich thudc phoi t61 wu. Tir danh sach
kich thuéc phdi ¢b san trén thi truong, tic gia chon
kich thuéc phit hgp cho nghién ciru nay.

W

Hinh 2. So d6 13 trong tac dung 1én két cfu than may
3. Két qua va thio lugn

Sau khi sir dyung phin mém ANSYS dé phan tich
chuyénv vi chia than méy vé1 ®i frong dugc dé cép‘(y
trén, két qua cho thy hai cét than méy 6 sy chuyén
vi I nhét (Hinh 3).

Hinh 3. Phan tich chuyén vi cia két cdu than may

Chuyén vi 1én ohat 1a 0,0073 mm, nhd hon gigi
hap chuyen vi cho phép la 0,02 mm. Két qua phin
tich g suat cing cho théy cic gid urj nay déu nim
tcong @16 han cho phép, khu vie ¢ tmg sudt thip
nam & phan ban may (Hinh 4). Ung sudt 1on tp trung
tai chan har ¢§t than may. Kel qui nay 13 phl:l hop vi
tai nhitng vi tri goc, ket cdu chyu g men ubp lén
nhal Su phin b5 émg sudt khong déy nay din dén
MmOt 50 Vi tri thira bép, pdy ton vt li¢u, chi phi gia
cdng 4 ting kh6i lugng mdy. ) 8
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Hinh 4. Phan tich img suét cia két cfu thap méy

Sau khi dat diéu kién dé loai bd nhung vi tri cé
img sudt lhép Téc gia chon la 70%, con sb nay c6 thé
phii chon lai néu két qua cla cic bude sau khéng
thés man. Két qua duoc thé hién trén Hinh S. Kcl qui
ndy 1 hop 1y, khi hai cot cbiu fai én thi két chu hép
¢4 tinh chﬁug ubn lo| nén phén vt ligu gilra cot ta
khoog can thel Phén & géc sé chiu mé men Ién hon
do dé cin obidu vat liéu hon. Két chu chiy U phia
du6i ban may c6 tac dung dé gia cimg cho ban méy,
han ché dé véng.

Hinh 5. Hinh anh khung wmdy sau khi da luge bo
thirg phin tir chju tmg sudt thap

. Sau khi luge b ohirng vi tri ¢6 g sudt thdp,
kel chu thin may dugc thiét ké lai dya theo két qua
i vit ligu thira. Hinh ding két cdu dugce thé hi¢n
tén Hinh 6.

“hh 6. Md hinh than way dugc xay dug lai trén co

két qua 67 wu vt ligu

¢

L

Phin tich chuyén vi va img sudt ciia két cAu mér

. tuge thye hi¢n lai va cho két qua nhu trén Hinh 7 va

Hinh 8 Chuyén vi I nhét 1a 0,0106 mm, tuy o 1én
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hon 50 vé1 m6 binh co s& nhung gid tri nay vin nim
trong gid1 han chuyén vi cho phép cla khung 14 0,02
mm. Nhr vy, Kkét chu khung t6i uu thu duge théa
man vé 4§ cimg.

Hinh 7. Phén tich chuyén vi véi mé hinh khung may
d3 duoc 161 ru

Hinh 8. Phén tich tmg sult véi mé hinh khung mdy
3 duge 161 uvu

Hinh 9, Hinh 10 thé hi¢n sy phan bé 4 tmg sudt cua
cac phin nr. Céc phin fir trong Kkét chu 50 b ban dhu
co v phan b img xudt kém déng deu bon so véi
thidt két chu da luge bét vel liéu thira. Kct chu sau 1di
wru ¢6 sy phén b (mg suit déu hon, thé hién sy tdi uu
trong sir dung vit ligu trong két céu, nhimg phin co
(mg sudt nho da pidm di rat nhleu 50 vén lméc khi m
wru. Didu ndy thé hién ring két céu ban dau cé db (i
wu thip, gdy lang phi vit ligu.

Mistogeam of tquivalenl (von Mites) Streas

ST AT w
Caunsten eom Msey) St €

Hinh 9. Biéu db Histogram cho tmg suit truéc 16 vu
cua khung



VirLogram of €qurvatet fvon Meu) Strens {
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Hinh 10. Biéu dé Histogram cho (mg suét sau téi uu
cua kbung

Tuy nhién, déi véi mot bai todn thidt ké thi yeu
16 coug nghé la hét sirc quan trong, né anh hudng rit
160 dén gia thanh ché tao, dic bl:l 1a déi \'m cac san
pham don chiéc. Trén co so két cau duge 18i uu, dic
trung hinh hoc cua cac thanh thép tiéu cbuan va so do
b6 tri méy, két cau may duge thiét ké lai nhu Hinh
11. Trong két cAu nay, W1 ca céc dim duqc sur dung
déu 1a cac cac loai thép 1iéu chudn sin ¢6 trén thi
trugmg, Két cau nay nép tyc duge phén tich dé chqn
dugc loai thép thanh t6i wu nhét sir dung cho mdi dam
trong két ciu cia thin mdy.

Hioh 11. Kc| cdu khung may duqc thiét k& lai wén co
o két qua 18 ru ¢ tinh dén yéu (8 cong nghé

Vin dé l|:p theo cén thue hiép la lva chon kich
thude phoi két cau tidu chudn 16i uu. Module ANSYS
MECHANICAL APDL dugc st dung dé 16 wu kich
thudc phoi tiéu chudn. Trinh 1y cac bude thuc hiéa
trong ANSYS MECHANICAL APDL l4. (1) khai
bao ban dau. (2) xay dymg mé hinh; (3) sinh luéi; (4)
dat diéu kign bién; (5) tinb todn chuyen vj img su.
(6) I két qua (7) lya choo va ring bude cic blcn,
(8) dya vao két qua tinh todn va rang bude cic bién
dé tér wu; (9) duvara két qua.

Cic kich thuée phoi duge dat bién nhu trén Hinh
12. Cic bién ndy co gioi han trén va gii ban dudi,
cling gid try bude nhay (step) d€ tao cac gid try 1ot rac.

Véi ham muc ticu la img suﬁ(‘ trén thin méy
khéng vugt qua gi6i han cho phép, ket qua cudi cling
thu duoc 1a kich thuéce 16i uu cia phéi. Hinh 13 thé
hién mot giai doan trong qua trinh sir dung ANSYS

-~
. —

MECHANICAL APDL dé tinh toan kich thugc, phoi
canh fir 2.5 dén 10

t6i wu véi phén nr 1a o dign o
mm.

| Dayre .

T hong 1 domn

Hinh 12. Cic bién kich thuéc phoi va gid trj ban diu

Vi dy, véi truong hop thép hép vuong thi gia trj
16i wu coa chc bién la: Dayl = 0.9mm, Rongl =
24mm, Dail = 28mm. Dya vao kich thudc phoi tiéu
chudn téc gia chon: Dayl = |.8mm, Rongl = 30mm,
Dail =30mmn.

Hinh 13, Quéd trinh
MECHANICAL APDL

thye hién wrén  ANSYS

Hinh 14, Khung may duoc ché tao (mor
th
thép duac bd sung 3¢ ga Inp VO miy) 91 56 thanh



Hinh 15. May hoén thiép duoc dua vio thir nghiém
4,Két ludn

Bing cich 4p dung céc module cila ANSYS dé
gidi quyét bai todn 18i wu héa két chu bing edeh lin
lugt thyc hi¢n 16i tru héa binh dang va 16i uu héa kich
thwée, nghuén ctru nay da gidy quyét duoc bai todn 18i
wnu héa ket cau cho két edu thin may phay CNC ba
tyc AXZ. Phuong phép két hop 161 ru hoa hinh dang
véi 1i wru héa kich thude duoe sir dung trong nghién
cim nay cho két qua cé tinh {mg dung thyc tién cao.
Phuong phép ndy cé the duge ép dung dé giai quyét
nhimg bai toan 13i wu héa két edu phite tap hon. Tuy
thién v6i nhimg tnzémg bop than may 1am vige trong
didu kign khic nghiét nhu chiu tit trong déng va va
d3p thi cdn phai phén tich k9 dnh nhimg tic dong d6
dén khd ning chju mdi cla than may.

Két qua phan tich cua nghién ciru ngdy da duoc
s dyng dé ché tgo mot may CNC 3 truc nhur thé hién
trén Hinh 14, 15. Két qua thir nghi¢m cho thay thin
méy dép (mg duge yéu ciu 1am vide, than miy &m, it
rung dgng va san phdm do may tao ra dat yéu cdu vé
ky thudt nhu 46 bong, 6 sic nét ciia céc gée canb,

Do han ché vé quy md d& i nén tac gid da
khdng co diéu kién dé thuc hién cic phuong phap
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kiém nghiém khi ning lam vigc cla thin may mét
cach thau dao hon, chiing han nhu sit dung thict bj do
48 rung, do bien dang thdn may trong dieu kién lam
vide.

Ldi cam on
Nghién ciru nay duge thr tro béi Trudng Dai Hoe
Béch Khoa Ha Noi trong dé tai ma s6 T2016-PC-069.
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