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TOM TAT

Bai bdo trinh bay cdc néi dung lién quan dén thiét ké t6i wu va phdn tich két céu than may
bao gom: Sir dung hé thong CAD/CAE lya chon cdu triic hinh - Déng hoc (G- KS) khi thiét ké mdy

phay; Thiét ké t6i wu cdc thanh phan thin mdy theo phuo’ng Pphap gidi thudt di truyén, mé hinh héa,
mé phong va thiét ké i wu thén mdy trén cdc hé thong CAD/CAE.

Tir khoa: Cdu triic hinh - Péng hoc (G- KS); Hé thong CAD/CAE; Thiét ké t6i wu;
Thdn may.

ABSTRACT

Content of this article related to the design optimization and analysis of a machine structure,
including: The selection of geometric kinematic structure in designed machine using CAD/CAE
systems, using optimization method based on a genetic algorithm to design of machine parts,
modeling, simulation and optimized the milling machine structure on CAD / CAE systems.

Keywords: Geometric — Kinematic Structure (G-KS); CAD/ CAE systems, design
optimization, machine structure. ’

1. GIOI THIEU va phitc tap ciia két cAu méy nén hién nay van
chua c6 quy trinh tinh toan thiét k& t6i wu nio

Ngay nay, véi su phat trién manh mé ctia duoe xay dung dé gidi quyét vin 3 iy, Tuy

phin mém CAD/CAE, viéc ap dung ly thuyét L . ;
tinh toan t6i uu két chu thin méy tré nén dé nhién, dya Va? yéu cau thict ké va qua nhidu
da}ng va hiéu qua hon, rat ngén thoi gian thiét ~ nghién ciru, ket chu my c6 thé dugc tinh toan
ké may, ning cao tinh kinh t&. Do tinh da dang  t8i wu theo cic bude sau day:
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- Chon loai méy cén thiét ké, liét ké cac
yéu cau ky thuat, cac diéu kién rang buQc dé
thiét 1ap mdi quan hé hop 1y giita cic phan tur
chuyén dong cua may.

- Ap dung mot hodc vai phuong phap
tinh todn t6i wu dé giai bai todn thiét ké, tim ra
mdt sb kich thude chu yeu ctiia may.

- M6 hinh héa va moé phong tinh toan
bang phan mém CAD/CAE dé kiém tra két qua
tinh toan va to1 wu két cau.

- Hoan thién thiét ké.

Trong qua trinh thiét ké may, cu thé &
day 1a méay phay, giai doan dau tién 14 lya chon
mdt cu trac hinh - dong hoc (G-KS) thich hop.
Van dé cdu trac hinh - déng hoc ctia mdy cong
cu da duoc khoi dau vao nhitng nam 1970, boi
J. D. Vragov - K§ su thiét ké va la nha nghién
clru cac loai may cong nghé ngudi Nga [1].
Piém nhan dic biét quan trong la cong trinh
clia ong v6i cac khai niém dau tién vé G-KS
cling véi cac phac thao vé hinh dang cac phéin
tir chu yéu trong két ciu dong hoc ciia may. Cac
nghién ctru tiép theo dem dén nhidu khai uiénp
Iy thuyét hitu ich va nhiéu giai phap thuc te,
chiing lién quan dén méi quan hé giita dic diém
két cAu cua may cdng cu voi cac thude tinh co
hoc va vén hanh cua no. Piéu dé cho th’éy giai
doan lya chon G-KS trong qua trinh thiét ké co
anh hudng rt 1én dén chat luong cua may dugc
san xudt.

XYZO | XYOZ | XOYZ | OXYZ
XZYQ | XZOY | XOZY | OXZY
YXZO | YXOZ | YOXZ | OYXZ
YZX0 | YZOX | YOzX | 0YZX
ZXYO | ZX0Y | ZOXY | 0ZXY
ZYX0 | 2YOX | ZOYX | 0ZYX

Hinh 1. Ma trdn két cdu ciia mdy phay dimng 3 truc.

Péi tugng ap dung 1a may phay dimg
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3 truc, goi O 1a than méy ¢6 dinh va X, Y, Z
lin luot 1a cdc truc di chuyén tinh tién cua
may phay theo phuong ngang . phuong doc va
phuong thing dimg, bo qua chuyen dong quay
cua truc chinh. Nhu vay, mdt céng thic cau
tric s€ ¢6 4 ky tu (vi du XYZO), bd phuong 4n
G-KS day du duge khai tao béng cach hoan vi
4 ky tu nay. Két qua thu duoc 24 (41) phuong
an G-KS nhu hinh 1 [2].

Két cau than may rat da dang vao phong
phi. Kich thude, hinh dang, kiéu dang cua két
cau thdn may phu thudc vao nhiéu yéu té nhu:
Tai trong tac dung, vat liéu ché tao, cong dung
va chirc nang ctia may, trinh do thiét ké ché tao,
dlen tich khong glan nha xuong...Trong cac
yéu t6 ké trén, g suat sinh ra trong than may,
do clmg... va vat lidu ché tao (lng sudt glm
han) dugc coi la céc nhan t6 anh huong nhicéu
nhat dén kich thuéc, hinh dang, kiéu déng két
ciu than may.

Cu thé, c6 thé xem xét két cu than méy
phay dimg nhu sau: Khi gia cong, cac thanh
phan luc F..F,, F, vdim6 men xoan T tir dung
cu cit tac dung len than may (hmh 2). Tién
hanh phan tich tic dung cac luc nay lan luot 1én
céc phan 1, 2, 3 cua than may.

Xét tac dung cua luc F,.F,F, lén phan
1 (hmh 2, 5): Luc F, téc dung nen luc K. B,
gdy udn trong mit phang ZX, Zy. Néu xet bal
toan phang thi phan 1 chiu uén + nén. Ung suat
nén theo phuong z thudng nho so véi rng suat
udn cho nén co thé b6 qua, bai toan phing véi

phan 1 chi 1 chiu udn va xofn. Tuong tu xét
phin 2,3 va 4 (hinh 2).

Do dé, bai toan tdi wu than may 1a 1an
luot giai cac bai toan cho cac phan 1, 2, 3, 4
va duoc xem nhu cdc thanh, dam. Sau do, két
hop cac 161 giai thu duge lai vai nhau ta ¢ kich

thudc so bd than may.
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Hinh 2. Mb hinh tinh todn thay thé than may

Sau khi tinh toan t6i wu timg thanh phan
1,2, 3, 4, ta s dung phr?m mém CAD/CAE dé
mb hinh hoéa két ciu may phay XZOY, ddng
thoi sir dung moédun Simulation ctia phan mém
dé phén tich két cAu va thiét ké t&i wu, tir do lua
chon két cau t6i wu. Giai phap nay tao su dong
bo cho dir lidu, tén it thoi gian va tai nguyén
may, két qua thu dugc dang tin cy.

2. CO SO TINH TOAN

2.1. Phan tich cac phuwong ian G-KS dwgc
chon

Luwa chon so' b cac phwong an: Trong
budc nay, cac diéu kién rang budc dugc su
dung 1am tiéu chi dé gitr lai hodc loai bo cac
phuong an. Sau 3 diéu kién rang budc, két qua
thu duoc 1a 3 nhém nhoé cac phuong an G-KS.
Thuyc hién phép giao cho 3 nhém nho nay dé
thu duge két qua cubi cing nhu hinh 3. Tir 24
phuong 4n G-KS duge khéi tao trong bude dau
tién chi con lai 4 phuong an sau budce lua chon
so bd: XZOY, XOZY, ZOXY va ZOYX. Bude
Iwa chon so bo khong thé giai quyét triét dé vén
dé lwa chon cdu triic G-KS, tirc 13 n6 chi dua ra
mét sb phuong 4n c6 thé lya chon cht khong
dua ra mot phwong 4n t6i wu cudi cung. Pay
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duoc xem nhu mot bude dém dé loai bo mot s6
lugng 16n céc phuong an khong phu hop, giam
cong strc tinh toan phan tich cho budc sau.

X¥20 | Xvod
| m
e A KL .
Logxy |
o} ogvx |
XZOY | Xozy
ZOXY
20YX

Hinh 3. Két qua phép giao cac nhém nho G-KS.

M0 hinh héa: La budc tng dung cac
phén mém phan tich dé mé hinh héa va tinh
toan mo phong. Viée mo hinh hoa can phai cin
bang gifreg thoi gian tinh toan va mic dé chi
tiet cua két cau [5, 6]. Nhiém vu ctia bude nay
1a so sanh tinh nang két ciu cua 4 phuong an
de f:hon phuong én tot nhit, do do khong nhat
thiét phai xay dung m6 hinh qua chi tiét, quan
trong la cac phuqng an duoc xay dung phai gan
nhu nhau (mt s6 kich thuée chii yéu) va phai
dugce tinh toan mo phong trong ctiing mot diéu
kién rang budc.

Ca4 ph}rcmg an duge mo hinh hoa nhu
hinh 4 bang phan mém CAD. Tinh tuong déng
cua cac phuong 4n duoge thé hién nhu sau: Bé
may: 1000X809X150 mm; Chiéu cao tong thé:
1255 mm; Chiéu rong than may: 400 mm; Ban
may: 800x400 mm; Diu may: 180x180x300

. M&b phong tinh toan: Ap dung modun
Simulation ctia SolidWorks dé tinh todan mo
phong. Tuy khéng manh mé& va chuyén dung
nhung SolidWorks ciing c¢6 nhiéu lgi thé: (fhia
lu6i mic dinh bang phin t tir dién cho mo
hinh 3D, rit ngan th{'}i gian thao tac; tuy chon
duoc kich thude phan tir ludi: cac rang budc ;/é
tai trong da dang ya‘l rét true quan; thoi giari tinh
toan rat nhanh; két qua hoan toan co tha tin cay.
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Thiét lap céc diéu kién tinh toan nhur
nhau dbi véi ca 4 phuong an dé két qua tinh
toan c6 thé so sanh duoc véi nhau. C6 nhidu
thong sd dé so sanh cac phuwong an, tuy nhién
do cing 1a thong sé vu tién vi nd anh huong
dén hau hét cac dic tinh cia may cong cu. Do
d0, tién hanh chay mo phong ca 4 phwong an va
ghi nhan két qua chuyén vi nhu bang 1.

Bang 1. Két qua mé phong tinh toan

Phuongan | XZOY | XOZY | ZOXY | ZOYX
Chuyén vilon | 51658 | 003282 | 0,02835 | 0,02365
nhat (mm)

Hinh 4. M6 hinh héa va mé phong tinh toan ket
cau cac phwong an diegc chon.

So sanh va lwa chon phwong an t6i wu:

Tir két qua mé phong tinh toan ¢ budce
trén co thé thay ngay ring, chuyen vi [6n nhat
cua phuong 4n XZOY la nho nhat, co nghia la
trong cung mot diéu kién vé rang budc va luc
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tac dung thi phuong an XZOY c6 dg cing virng
cao nhat trong s0 4 phuong an két cau duoc
chon.

Do c6 sur khac biét nhat dinh vé cu tric
nén néu chi dva vao két qua mé phong tinh toan
thi chua thé két luan duoc phuong 4n t6i wu.
Can thiét phai xem xét thém cac yéu to vé do
phtrc tap két cdu, truyén dong, tinh linh hoat,
khéi lugng,... Do dé, can phai c6 nhitng danh
gid bd sung dua vao cac tiéu chi trén thi viéc
Iya chon cau triic cudi cung s& dam bao t6i uu.

Nho vao phuong phap G-KS, ta thu
duge mét cdu tric may phay t6i wu theo céc
diéu kién rang budc xac dinh.

2.2. Thiét ké t6i wu két cAu than may phay

Cudi cung, cac didu kién vé luc ap dung
khi tinh toan theo ché do cit vat lidu nhu sau:
F =F =2138N, F, = 1470N, md men xoén T
= 133,648Nm.

Tién hanh dat cac luc tac dung B anFgs
F, va T vao mo hinh tinh toan nhu hinh 5.

L2

Fz 'y

4

Hinh 5. Ddt lhee vao mo hinh tinh todn.
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Quan sat md hinh méy'pha‘y XZOY sau
khi dét lyc (hinh 5, 6) nhén thay dau may phay
1 va than truc Y 2 chiu anh huéng truc tiép tir
lyc cét. Hai thanh phan niy can phai tinh toan
t6i wru d& dam bao d6 bén, d6 cimg nim trong
gidi han cho phép, ddng thoi tiét kiém vit }iéu
va cong suit may. Phin thin may, chan dé va
ban may thong thudng c6 do cirng kha cao,
chiu dugc rung dong, chua can thiét phai tinh
toan tbi uru.

Lip bai todn téi wu cho phin diu
may (1):

Tach riéng phin diu may 1 ra khoi mé
hinh, chuyén mé hinh vé dang don gian va dat
cac diéu kién luc [4, 6]. Pay 13 mot bai toan
tdng hop véi céc thanh phin tai trong téc dung:
Luc doc truc F,; Luc ngang F,, F, va m6 men
xoin T. Mt khac d6i voi phan 1 va 2 cia may
phay thi tiét dién hinh chir nhat rong rat thich
hop vé mat do bén [7] va cho viéc bb tri cac bd

phén bén trong va ray truot.
1
d
j F=E
Fz
Ey 3 ‘ - b

Hinh 6. M6 hinh tinh todn dau thin mdy phay voi
tiét dién ngang chir nhdt rong.

Hai lyc F, va F, bang nhau nén ung
sudt va chuyén vi smh ra tai ha1 phuong x, y
1a nhu nhau do @6 nén chon tiét dién 1a hinh
vudng rong c6 chiéu day dong déu, tirc 14 b h,
d =t, chiéu day a = (b - d)/2. Hai thong s biéu
dién cho tiét dién va dwoc sir dung tinh toan la
avab.
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Ung suit cuc dai:

F FyL FyL

Omax = A 1xmax"'_—y 1J"max 1
4, A

. _ T

max ZaFS

Theo thuyét bén 3, img suit tuong
duong sé la:

o3 =0 r%aax + 471?}1ax (2)

Chuyén vi déu may phay theo phuong
X, Yvaz:

L FYL1 FzL)
’ == 3
fx= 387, Sy =3 £, a f; 7 (3)
Goc xoén:(}:*T 5 ﬁ: TS2 4)
4GF¢ g a  4GFéa

Bai toan t6i wu phin diu may phay
dugc tom luoc nhu sau:

- Bién thiét ké: a, b.
- Ham muc ti€u: A = 4a(b — a) — min.

O3 S[O’]
- H¢ rang budc:3 £, f,,, f; <[f]
0<[0]

Lap bai tosn t6i wu cho phin than truc Y 2:

Chuyén mé hinh phin than truc Y 2 vé
dang don gian, quy d6i cac luc va momen tir
phén 1 va dat vao phin 2. Bai toan téng hop
trong phén nay kha phtc tap, bao gdm: Lic doc
truc Fy, Luc ngang, m6 men udn: Fo. F, M,
M,, vd m6 men xoén M,,

TAP CHI CO KHI VIET NAM, S6 10 nam 2018



NGHIEN CU’U - TRAO POI

L2
Fz
My/1/"_ Mx1
My |
NE Fy / ',/' Fx
N
a)
Ay
T
i |
| | X
= : | >
I !
il 1
: t
[UU }..__._-_J
b
b)

Hinh 7. M6 hinh tinh todn phdn thén tryc Y voi tiét
dién ngang hinh chit nhdt rong

Tuong tu phin dau may, vdi bai toan
tong hop bao gdm mg suat keo nén, udn va
xoén thi tiét dién hinh chit nhat réng 13 phu hop
nhit.

U’ng suét cuc dai:
F F +M Fol,-M
i xLlo Ly 4 zhp ny, o
A J Jy
y
M ®)

T =
X 2aFg

vVa op3 = ,/c?nax +472 00 (6)

Chuyén vi diu may phay theo phuong
X, YvaZz:

_Fx‘,}Z MIL%. =FYL2_ 7
fx_3EJy+2EJy’fv EA )
; _|FYIf32_MYll%‘

*|3EJ, 2E), |

MXI dS_MXlS

Géc xodn: 0 =—=XL 5
4GF¢ ¢ @ 4GFéa

®

véi S =2(b+h—2a): Chu vi duong trung binh
cua tiét dién.

Bai toan t6i wu phén than truc Y dugc
tom lugc nhu sau:

- Bién thiét ké: a, b, h.
- Ham muc tiéu: A=2a (b +h—2a) — min.

G3 S[O’]
06<[6]

Giai bai toan t6i wu cho phn dau may
phay 1:

Sir dung phin mém tinh toan Matlab dé
lap trinh giai bai toan t6i wu. Bai toan tdi wu
cho phén déu may va phén than truc Y c6 sy
khéc nhau nén cin phai 1ap hai chwong trinh
tinh toan riéng biét, tuy nhién ching c6 cau tric
gidng nhau.

Bién thiét ké: a, b.

Ham muc tiéu: A=4a(b—a) — min.

De ap dung t6t 1y thuyét thuat giai di
truyen can chuyen ham muc ti€u tim min vé
ham thich nghi tim max, ddng thoi dam bao
gia tri ham thich nghi khong 4m. Xét ham
thich nghi:

Al =big—-4a (b-a)— max
véi hang so big sao cho Al > 0.

Sau khi tim duoc gia tri t6i wru 12 maxAl,
gié trj toi tru cudi cung s& 1a mina= big —max Al. &
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Cdc théng s6 ddu vao: Ung suét cho
phép, chuyén vi cho phép, géc xoin cho phép,
x4c suat lai ghép, xac xudt dot bién, sé thé hé
- 3000, sb lan lip chuong trinh — 300...Tién
hanh chay chuong trinh va ghi nhan két qua
nhu bang 2.

Bang 2. Két qua chirong trinh GA1, GA2:

Théng s Gia tri GA1 | Gia tri GA2
Digntich titdien A, | 15361 19207 | 2799386267
mm-
Chiéu day a, mm 17,85314 27,79365
Chiéu réng b, mm 190,94863 | 277,58160
Chiéu dai h, mm 281,60747
Ung suit twong duong |, 2, 0,93159
(o MPa
Chuyén vi f,, mm 0,00270 0,00584
Chuyén vi f,, mm 0,00270 0,00044
Chuyén vi f,, mm 0,00033 0,00018
Goc xoén 0, rad/mm | 3,531.10°% 7,370.10°

Chon chidu day a = 18 mm. Giit lai
gi4 tri ham muc tiéu la dién tich tiét dién A =
12361,19207 mm?, tinh lai gia tri a = 18mm, b =
190 mm. Thay cac gia tria= 18mm, b= 190 mm
va cdc gia tri trong bang 2 vao cac cong thirc tur
(1) dén (4), tinh dwoc két qua nhu bang 3.

Bang 3. Két qua tinh toan kiém nghiém.

Théne sbé Gia tri Gia trj Gia tri
1859 | tinh toan 1 | tinh tosn 2 | gi6i han
Ung sudttuong |, 1755 | 093840 | 38.86
duong 6., MPa
Chuyen vi 0,00273 | 0,00592 0,01
f\,. mm
Chuyénvi 600273 | 000044 | 001
fY, mm
Chuyén vi
0,00033 | 0,00019 0.01
f,, mm
Géc xodn 0, " 9 .
3,570.10°% | 7,475.10° | 1,745.10°
7 77r§d: mm
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Céc gia tri ing suat, chuyén vi va goc
xodn déu nim trong gidi han cho phép, két ciu
phén diu may phay 1 dam bao do bén va do
ctmg yéu cau. Do do, ta chon kich thudc tiét
diéna=18 mm, b= 190 mm.

Giai bai ton t6i wu phan than truc 2

Bién thiét ké: a, b, h.

Ham muyc tiéu: A =2a(b +h — 2a) — min.
Ham thich nghi:

Al =big - 2A(b +h -2a) — (Max)

_ Thuc hién cic budc cua thuat giai di
tmyéq: Ma hoéa 101 giai, khoi tao tap loi giai
ban dau, qud trinh tién hoa (chon loc, lai ghép,
dot bicn) twong ty nhu khi giai bai toan t6i wu
cho phin dau méy phay. Tuy nhién, do hai bai
toan ¢6 sy khac biét nén cin phai lwu ¥ mot sé
diém.

Chwong trinh Matlab giai bai toan téi wu
cho phan than truc Y ¢6 tén GA2. Cac thong sb
dau vao giong hoan toan GA1. Tién hanh chay
chuong trinh va ghi nhan két qua nhu bang 2.
Chon chiéu day a = 28mm. Gi lai gia tri ham
muc ticu 1a dién tich tiét dign A = 27993,86267
mm2, ty 1¢ h/b = 1,0145, tinh lai gia trj chidu
dai va chiéu rong b = 276mm; h ~ 280mm.

Tinh toan kiém nghiém: Thay cac gia
tri: a=28mm, b=276mm, h = 280mm va céc
gi’é tri trong bang 2 vao cac cong thirc tir (5)
dén (8), tiqh dugce ]{ét qua nhu bang 3. Cac gia
tri img suat, chuyén vi va g6c xodn déu nim
trong gidi han cho phép, két ciu phan than truc
Y dam bao d6 bén va do cing yéu cau, .

3. MQ H‘II\[H HOA, MO PHONG VA TOI
UU KET CAU MAY PHAY

MQ hinh héa: Xay dung mé hinh nhu
mot cum lap rap gém nhiéu bo phén, tit ca cac

TAP CHI CO KHi VIET NAM, S8 10 nim 2018



NGHIEN CUU - TRAO DO

b6 phén déu ¢ dang solid, cén bang giita mirc
do chi tiét ctia md hinh vé6i tai nguyén may. Cac
kich thuée chinh ciia may: Phan ddu may phay
1: a=18mm, b = 190mm; Phan than truc Y 2:
a=28mm, b =276mm; h = 280mm; Chiéu dai
thiét ké: L,=290mm; L, = 600mm.

Mot sb bo phan duoc xdy dung dua
trén kich thude tiéu chuan trong danh muc san
phim ciia nha san xuét nhu: Puong din huéng:
LLRHS 35 LA va LLRHS 35 LU cua hang
SKF; Ban may vai ranh chir T: loai 800x400
mm, 14(H8) theo tiéu chuin DIN 650; Dao phay
mit dau: A345-100J31-13L cia SANDVIK
Coromant. Nhitng bd phan con lai duge xdy
dung dua trén su twong quan kich thude voi
nhiing b phén da c6 va tham khao nhiing mau
thiét ké méy phay khac nhau nhu EMCOMAT
FB-3 L, FB-450 L, FB-600 L.

Hinh 8. M6 hinh héa phan dau mdy phay va phan

than truc Y. ) )

Gan vit liéu cho tirng chi tiét cua két

céu may dya trén thu vién vat lidu co sin ctia

phan mém CAD, vi du nhu: Dao phay bang

thép hop kim cting; ban maéy, ray dan hudng

bang thép khong gi; dau mdy, thin may, chén
de bang gang xam;.

M6 phong tinh todn: St dung modun

Simulation trong céc phan mém CAD dé tién
hanh phan tich két ciu may phay. Day 1a dang
phén tich tinh m6 hinh, dya trén cac diéu kién
vé ngoai luc tac dung, cac diéu kién rang budc
trong trang thai tinh dé tinh toan phan tir hiru
han. Két qua thu duoc 1 1 (g suat, chuyén vi va
bién dang ctia toan bd mé hinh.

Thuc hién theo cac budc:

Budc 1: Parts.

Budrc 2: Connections - Thiét lap quan hé chuyén
dong giita cac chi tiét.

Budce 3: Fixtures - Gan rang budc cho mé hinh.
Budc 4: External Loads - Dit diéu kién ngoai
luc tac dung cho mé hinh.

Burée5: Mesh - Chia ludi phan tr hitu han cho
mo hinh, dinh dang phén to luwoi 1a tr dién
(hinh 9).

Hinh 9. M6 hinh 3D va chia hedi.

Bude 6: Run - Chon 1énh Run dé phin mém bt
dau tinh toan.

Nhép kép Vao Stress1 (-vonMises-) dé

xem két qua tmg suéit twong duong (Hinh 10). &~
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Hinh 10. Két qua phdn tich img sudt.

Thue hién tuong ti dé xem chuyén vi
ctia mo hinh theo 3 phuong nhu hinh 11.

So sanh két qua tinh toan véi gia tri ng
suat va chuyen vi gi¢i han. Ung suét va chuyén
vi 16n nhat cia md hinh déu nho hon gia tri giGi
han, mé hinh dam bao d6 bén va d6 cing yéu
cau. So sanh hinh 10 va 11 thi d6i véi két cau
may phay dd cimg gan gia tri gioi han hon. Va

néu két cu dam bao d6 cing thi dam bao do
bén.

Nhu viy, két cau may phay cac kich
thudc tinh toan chinh da duoc moé hinh hoa va
md phong tinh toan bang phan mém phén tich
phan tir hitu han, két hop t6i uu mdt sé bo phan
va cho két qua hop 1y, dam bao chi tiéu lam
viéc va tinh thim my. Cubi ciing thu duge mo
hinh hoan chinh nhu hinh 12.

Hinh 11. Két qua phan tich chuyén vi.

ISSN 0866 - 7056

St dung mo hinh tinh todn nay lam co
s, tién hanh mo hinh héa thém mot s6 bo phan
khac cua may phay nhu: Cac tay quay, nap che,
b6 phan bao vé, tu dién, thung chia dau,... dé
tao thanh mdt may phay twong d6i hoan chmh.

Hinh 12. M6 hinh mdy phay XZOY hoan chinh.

4. KET LUAN

Céc vén dé lién quan dén lya chon céu
tric hinh - DBong hoc cua may van con nhidu
nghién ctru hon nita va c6 thé sir dung nhidu
phuong phap tiép cin cong cu CAD/CAE dé
thuc hién lua chon mét phuong 4n G-KS hoan
chinh theo cac diéu kién rang budc va cac chi
tiéu lam viéc lam ti€u chuan. Trong bai bao
nay, méay phay theo cau triic XZOY se tlep tuc
dugce md phong dé hoan chinh t6i wu két ciu va
cho ra mt mo6 hinh may phay hoan chinh.

Viéc mo hinh hoa may phay theo cau
triic XZOY, cung voi cac két qua tinh toén t01
wu tiét dién ngang than may, mot sd chi tiét
duge xay dung theo kich thudce tieu chudn cua
nha cung cap va phan con lai dua vao kich
thude tham khao mot s may phay dién hinh.
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Duya trén mé hinh CAD d3 m6 phéng
tinh toén va thiét ké t6i wu, tién hanh md hinh
hoéa thém céc chi tiét khac, & hoan chinh két
céu than may. Ap dung c4c budc trén khi thiét
ké than may, cac loai may khac nhau. <
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