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Tém tit - Hién nay, viéc thiét ké va ché tao may phay CNC
chuyén dung ngay cang tr& nén phd bién. St dung phan mém
CAD/CAM/CNC tuong thich véi ciu hinh may phay CNC 1a yéu
t6 then chdt quyét dinh hiéu ning gia cong. Bai bdo trinh bay tién
trinh g dung phin mém Fusion 360 dé xac dinh tinh trong thich
trong thiét k& va 1ap trinh cho may phay CNC mini 5 truc chuyén
biét trong gia cong cic sin phdm m§ nghé c6 kich thude nho.
Trinh bay tir khau thiét ké CAD dén mé phong gia cong va thuc
nghiém trén may phay CNC c6 cdu hinh tiy bién véi cac loai dao
phay cu thé. Két qua thuc nghiém cho thiy, san phim sau gia cong
dat tinh twong ddng v& hinh hoc so véi mé hinh CAD. Nghién ctru
nay cho thiy, tinh ning khai béo céu tric may va bo chuyén ma
G-code post processing trén phin mém Fusion rat pht hgp cho
cac may CNC ty ché c6 céu hinh tiy bién. Két qua nghién ciru c6
thé dugc xem xét d& 4p dung ché tao cac may CNC trong dan
dung va cong nghiép.

Tir khéa - May phay CNC; Post Processing; Lap trinh gia cong;
CAD/CAMI/CNC; Fusion 360

1. Pat vin dé

Trong nhitng ndm gin day, su phat trién nhanh chong cia
khoa hoc k¥ thuat da thuc ddy cic nganh cong nghiép san
Xudt tu dong phat trién theo. Trong linh vyc co khi ché tao,
su ra doi cac loai may c6 hd trg diéu khién béng chuong trinh
s6 (Computer Numerical Control) hay goi tit 1a may CNC,
da dua nganh co khi ché tao sang mot thoi ky moéi, thoi ky
san xudt hién dai. Cac nha may, Xuong san xuét da dugce bd
tri cac may CNC dé phuc vu san xuét, bao gom céc loai may
giacong CNC nhleu truc [1-3]. Viée tmg dung cac phén mém
tich hop gOom thiét ké, md phong, gia cong
(CAD/CAM/CNC) dugc nhiéu ngudi ding quan tim. Trén
thi truong, c6 nhiéu phin mém nhu MasterCam, NXx,
PowerMill, Inventor,... dugc tng dung trong thlet ké va lap
trinh gia cong. Piém chung giira cac phin mém nay 1a sir
dung chuyén biét giita cac cong doan thiét ké, 1ap trinh,
chuyén d6i ma 1énh G-code [4-7]. Tuy nhién, do nhu ciu san
xuét theo dy 4n cang ting, nén can co nhitng phin mém dap
ung chia sé dit liéu va tuong tac nhom. Fusion 360 c6 nhitng
tinh ning dap tmg dugc yéu cau trén. C6 nhiéu nghién ciru vé
ung dung Fusion 360 trong gia cong nhu: Song va cdng sy
[8] da thyc hién nghién ctru va tmg dung phan mém Autodesk
Fusion trong thiét ké cong nghiép. Bai bdo danh gia phén
mem nhu la mdt phuong tién rat quan trong c6 xu huéng tat
yéu dé cac nha thiét ké va san xuat thyuc hién va cai tién san
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pham [8]. T4c gia Abdulrah va Emad da nghién ctru két ndi
cac quy trinh phat trién san pham CAD/CAM/CAE bing
phan mém Fusion va da chi ra sy twong thich véi cac dy an
san xuét [9]. Radharamanan da sir dung lap trinh CAM duoc
tich hop trong phan mém Fusion dé thyc hién nghién ctru phat
trién cac module trong phong thi nghiém trén CAD/CAM va
tao mau nhanh. Nghién ctru nay van dung tinh tich hop cac
chirc ning dé thiét ké (CAD), 1ap trinh gia cong truc tiép trén
céc chi tiét san pham duoc thiét ké dé tao G-code (CAM), st
dung ma 1énh G-code dua vao may CNC duya trén nén tang
Cloud [10]. Bén canh d6, nhidu nghién ctru khac ciing chimg
minh ring, cic dit liéu dugc lwu trén cing may chu giup
ngudi st dung c6 thé d& dang tim thdy va str dung chung cho
mot nhom lam viéc. Pay s& 1a xu huéng phét trién trong
tuong lai ctia nganh co khi ché tao — co dién tir nham dap tmg
nhu cdu mot cach linh hoat, huéng dén nguoi dung. Giai phap
nay lién két mang ludi cac ky thuat vién trong thiét ké, ché
tao va cai tién san pham [11-13].

Tir nhig tinh nang ndi bac ctia phin mém Fusion 360,
nhém tac gia tién hanh nghién ctru dé xac dinh tinh twong
thich phan mém véo trong thiét ké va lap trinh cho may phay
CNC mini 5 truc. May phay CNC do nhom tac gia da thiét
ké ché tao chuyén biét cho viéc gia cong hang thu cong my
nghé va chi tiét co khi c6 kich thude nho. May duoc st dung
phan mém Mach 3 dé didu khién van hanh va thiét lap cAu
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hinh dung véi cau trac may dugc thiét ké ban dau [14]. Tién
trinh img dung dugc trinh bay tir giai doan thiét ké CAD dén
moé phong gia cong trén phan mém va sau d6 thuc nghiém
san pham trén may CNC. Nghién ciru sir dung loai dao phay
ngén dang ludi cat va dang dia cat (dang chit T) c6 dinh hat
mai kim cuong dé gia cong. Két qua thuc nghiém cho théy,
hinh dang hinh hoc ctia sin pham dat tinh trong dong so voi
mo hinh CAD. Piéu d6 cho thay, cac tinh nang khai bao ciu
trac may va chuyén doi duong chay dao thanh chuong trinh
NC ciia Fusion rét phtt hop cho cac dong may CNC c6 cau
hinh tiy bién. Két qua nghién ctru nay c6 thé dugc xem xét
dé ap dung trong thiét ké va lap trinh gia cong cho cic dang
may phay CNC c4u hinh tily bién c6 s6 truc 16n hon 3

2. May phay CNC mini S truc

Viée thiét ké va 1ap trinh gia cong trén phin mém
Fusion 360 dé gia cong trén may phay CNC 5 tryc dé ban
do nhém tac gia da ché tao tir trude nham tng dung cho
viée ché tac cac san pham da my nghé va gia cong céc chi
tiét co khi c¢6 kich thude nho (60x60%20) mm3. Céc loai
vat liéu ma may c6 thé gia cong 1a da my nghé nhu cac loai
dé thach anh, cAm thach, saphia. Bén canh do, cac vat liu
nhu nhuya, g0, sap, ciing co thé gia cong dwoc. Pong hoc
ctia may dua trén chuyén dong thuc ciia nhitng ngudi thg
tha cong cham khic cac san phém thue té tai noi lam viée.
Viée bb tri b duge dua ra phuong 4n nhu sau: Cac dao
dong chinh ctia dao theo 03 truc X, Y, Z. Trong d6, phuong
Y la phuong thyc hién chiéu sau cét. Céc truc quay A, B
¢6 tac dung khic cac cung va duong cong trén vat thé dugc
b6 tri thé hién nhu Hinh 1. Céc thong s6 méay duoc thé hién
¢ Bang 1. May CNC gdm ¢6 5 truc thich hop gia cong trén
moi goc canh ctia vat liéu dé tao nét véi cac dudng chay
theo cac dang kiéu chi tiét khac nhau. Dya vao nhu cau khi
gia cong, may co thé tiy bién thay doi sb truc 1a 3, 4 hodc
5ty theo cac dang hinh hoc chi tiét. My phay CNC duogc
trang bi Board Mach3 dé diéu khién phan co khi va sir
dung phan mém Mach3 cta hing ArtSoft nhim muc dich
dé didu khién va van hanh may, khong can thiép vao viéc
chinh sira c4u triic ngdn ngir G-code [15, 16].
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Hinh 1. Két cau mdy phay CNC mini 5 truc
Bing 1. Théng s6 may phay mini CNC 5 truc

Chi tiét Théng sb
Motor bude (X,Y,Z) Nema23/1,8°; 857 mm
Motor budce (A,B) Nema23/1,8°; g42 mm

Dong co truc chinh 500w; 100vDC

Driver diéu khién TB6600; 0,5 5A

Dan dong truot (X,Y,Z) Vit bi, budc 5Smm/rev

Dan dong quay (A,B)  pai GT2, D110mm & 420mm
B¢ di€u khién Mach3 USB V2

3. I'J’ng dung Fusion 360
3.1. Thiét ké chi tiét

Dé co thé 1ap trinh gia cong trén Fusion 360 ta tién hanh
vao giao dién thiét ké dé chuan bi ké hoach cho viéc thiét
ké hinh dang phoi can gia cong. Trén moi truong thiét ké,
tap hop nhiéu 1énh vé& dé thao tac thiét ké chi tiét. Tién trinh
thiét ké gdm cac giai doan: (a) Vao méi truong Create
Sketch chon mot mat phiang dé tién hanh thiét ké chi tiét;
(b) Sau khi d4 thiét ké ¢ dang 2D dugc hoan thanh ta chon
Finish Sketch; (c) Cong doan tiép theo 1 vao Model 3D dé
str dung céc cdng 1énh tao hinh 3D nhu Hinh 2.
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Hinh 2. Ouy trinh,thiét ké mé hinh 3D trén phan mem Fusion 360;
a. Mdt phang thiet ke, b. Ban vé 2D Sketch, c. Thiet ké chi tiét 3D
3.2. Mé phéng CAD/CAM/CNC

Viéc két hop gitra tham s6 thiét ké (CAD) v6i kha ning
mo hinh héa bé mit va vat Iy truyén théng va hién thuc hoa
qué trinh san xuét c6 sy hd trg cta may tinh (CAM) sé& lam
cho qué trinh tinh toan gia cong chinh xac hon [17, 18].
Khi tién hanh mé phong gia cong trong méi truong Fusion
CAM can thiét 1ap thong sb khi gia cong. Dau tién chon
dang duong chay dao va xac dinh kich thuéc phdi trong
phan cai dat. Sau do, thiét 1ap cac nguyén cong phay o cac
ché d6 khéc nhau (pocket, parallel, 2D contour,...) dé pha
thd. Trong mdi budc thiét 1ap cac nguyén cong, can chon
dao phay thich hgp ma trong thu vién Fusion 360 da cung
cap nhu: Bull nose mill, ball end mill, chamfer mill,... Cac
khai bao gia cdng dugc mo ta nhu Hinh 3. Do cac loai dao
phay st dung may CNC trong nghién ciru nay khdng co
trong thu vién may ciia phan mém nén cin phai khai bao
va luu vao thu vién.

0 0060 6 O 0
I BB 2| = |8EH = |3E

SETUP¥ 20v | 30v | DRLLNG |/ TURNING ¥ ACTIONS ¥ INSPECT MANAGE v

Hinh 3. Vi tri cai dat céng cu gia céng; 1. Cai dat phoi; 2. Gia
cbng 2D; 3. Gia cong 3D; 4. Khoan‘; 5. Gia cong nh{éu truc;
6. Tao, chinh sita G-code; 7. Diéu chinh thong so mdy

3.3. Thiét lgp cdu hinh mdy

Khi 1ap trinh gia cong cin khai bao cac tham s may
dung vdi cdu trac may. Do do, can tiy chon thiét 1ap cdu
hinh méy hién hiru dé tir 46 tao ra cac mo phong gia cong
phu hop. Tién trinh thiét lap cAu hinh may thuc hién theo
Hinh 4. Théng s6 may dugc khai bao bao gdbm: Kich thudc
may (Dimension), tinh nang hoat ddng (Capabilities), gidi
han kich thuéc phoéi (Workpiece), cu trac dong hoc
(Kinematics), ché do lam mat (Coolant), phan mém bién
dich G-code (Post Processing), hoat dong cac truc phu
(Multi-Axis). Phan quan trong nhit trong thiét 1ap cau hinh
14 khai bao cau trac dong hoc. Viéc khai bao céc chu tric
may CNC gdm viéc mo ta mdi quan hé giira cac truc trén
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thuc t& vao phan mém. Dya trén khai bao nay phién dich
Post Processing s€ xuir ly CNC thong qua viéc phan tich mo
hinh dong hoc cac truc ciia may, két hop vai viée xac dinh
vi tri va hudng cua truc dao trong hé toa do phoi, tir d6 bién
d6i sang hé toa d6 may. Nhu vay khi xuat ma G-code, cac
toa do sé& hién thi dang vi tri, trat tu chuyén ddng cac truc
s€ duoc xac 1ap khi gia cong.

Ad; 0 = | [e1] [= l s
fat y <@ [y E [ [Q] =
DRILLING ¥ MULTLAXIS ¥ ACTIONS ¥ MANAGE ¥ INSPECT *
=
+ /% SE R
Recent [] Autodesk
TVU 5-axis
/ Post: pocket nc.cps
ol
Linked F Machine Configuration*
U 360 librar
Description Post Processing
Dimensions
Capabilities Work Offsets
Workpiece Number of Work Offsets
Kinematics 00
X Linear
Spindle Post Location
¥ Linear System
— Zlmese Post Output Foider
A Rotary
B Rotary
Table
Machining Time
Coolant
Post Processing
Multi-Axis

Hinh 4. Hiéu chinh cdu hinh cho mdy phay CNC mini 5 truc

Khi hi¢u chinh Post Processing tai Post Location thi chon
System va Procerssor ta chon acramatic.cps, day 1a bg giai
mé phit hop dé tao G-code thich ting véi may CNC trong
nghién cru nay. Ngoai ra, viéc hiéu chinh Post Processing
khéa quan trong khi thiét 1ap gia cong trén Fusion, déu nay s&
lam anh hudng dén mirc d6 don gian hay phuec tap cua bo
m& G-code. Néu lya chon bo giai ma khong phu hop véi ciu
hinh mdy hién hanh s& gay ra nhing sai s trong qud trlnh
gia cong [19, 20]. Vi vdy, can xac dinh that chinh xac ciu
hinh, chiéu quay, goc quay cua cac truc phu,... Tir d6 ¢6 thé
khai bao, hiéu chinh thong s truc tiép trong b giai ma dé
han ché viéc sai sot trong tao ma G-code va tiét kiém duoc
thoi gian khi diéu chinh truc tiép trén may.

3.4. Khai bdo théng sé dao

Trinh ti lwa chon va hiéu chinh thong sé dao tién hanh
theo cac bude nhu mé ta Hinh 5 gdm: (1) Chon vao cong
cu lap trinh gia cong la Manufactured. (2) Bu trir dao tai
muc Managde va chon vao Tool Library xuét hién giao
dién, tiép tuc vao Fusion 360 Library. Dé lya chon cac loai
cong cu phu hop véi timg cong doan gia cong, tién hanh
khai bao thong sé dao theo loai dao dang duoc st dung.
Trong muc thu vién céng cu dugc cung cap sin va sip Xx€p
phan loai theo hinh dang. Tuy nhién, cic loai cong cu déu
¢6 kich thudc theo tiéu chuén cua nha san xuit do d6 can
duogc diéu chinh théng sé phu hop véi cac loai dao nguoi
st dung hién c6.

Sau khi thiét 1ap thong s dao cho phii hop vdi chi tiét
& ting nguyén cong, viéc khai bao théng sb phéi ciing can
dugc tién hanh. Tiép theo d6 1a can xac dinh dugc hudéng
gia cong, diém bét dau gia cong. Viée lya chon nay rat quan
trong, nd quyét dinh hi¢u qua qua trinh phay cling nhu chét
luong bé mat vat li¢u sau gia cong. Pudng chay dao xac
dinh chiéu sau cat doc truc do d6 didu khién luc cat toi da

trong khi gia cong. Chiéu dai cua duong chay dao kiém
soat nang suét theo chu ky. Hudéng duong chay dao cing
v6i hudng quay truc chinh didu khién huéng loai bo phoi.
Tir d6 s& han ché dugc thoi gian gia cong nhiing vi tri
khong can thiét [21, 22]. Khai béo kich thudc phdi va xac
dinh huéng gia cong nhu mé ta Hinh 6. Thiét lap thong sd
gia cong can dugc thyc hién tiép theo dé hiéu chinh cac yéu
t6 gdy anh huong dén chat lugng san pham co khi. Cac
thong s can thiét 1ap gém: luong chay dao, van tdc cit,
chiéu sau cit. Sau do, xac dinh vat liéu va kich thuéc dao
dé déu chinh cho phu hop v6i nhitng théng so trén khi thiét
lap. Tiép theo hiéu chinh phdi trong qua trinh mé phong
gia cong va thiét 1ap tién trinh gia cong theo trinh tu. Cac
thong s6 khéc ciing can dugc xéc dinh gom: Khoang cach
IUi dao vé khi gia cong, khoang cach an toan cua dao dbi
v6i phoi khi gia cong, dung sai ddi véi chi tiét gia cong,
duong chay dao, hudéng dao chay, s6 budc tién cia dao.
Sau khi hoan thanh tat ca cac cong doan hiéu chinh thong
sO gia cong tién hanh mé phong gia cong thir nghiém dé
kiém tra lai cac 1i c6 thé xay ra va xuat ma lénh G-code.

+ ]
O £+ Namea Corner radius
v All
Dociieiits v Snapmaker 2.0 CNC Tool Library
Untitled -I 1-@1.5mm (1.5mm Flat end mi.. |0 mm
: 1-@2.5mm (2.5mm Flatend m.. |Omm
S - B - o3075mm (Double Flute, 3. Jomm
Library v I 1- @3.175mm (Single Flute, 3.1.. |0 mm
[Snapmater 20 ONCTool o> B :-o3075mmrisersmm (317.. [15875 mm
. Fusion 360 Library I 1- @4mm (4mm Flat end mill) 0mm
. R . I 1- @5mm (5mm Flat end mill) 0omm
Holders - Standard Taper Blai
Sample Holders ' 1- @6mm (6mm Flat end mill) 0mm

Hinh 5. Thur vién cong cu va hiéu chinh théng sé dao phay

Hudng gia cong Hudng gia cong AL
¥ Machine
Machine Select.
Setup
Operation Type Miling
'v Work Coordinate System (WCS)
Orientation Model orientation v
Origin Stock box point
Stock Point & Box Point
¥ Model
Model [} Nothing
Huodng gia cong Huéng gia cong S e
[i] OK

Hinh 6. Khai bdo kich thudc phdi xdc dinh hudng gia cong phdi
3.5. M6 phéng chay dao va xudt G-code

Viéc mo phong gia cong trude khi xuat G-code dé xem
lai qua trinh chuyén dong ctia phoi va cac duong chay dao
nhdm du bao cac chuyén dong khi gia cong, thuén tién cho
ngudi van hanh theo doi, kiém tra va han ché cac 15 trong
lac gia cong thyc té&. Md phong cho nguoi sir dung thiy
duoc cac bién dang cua phdi thong qua cac dudng chay dao
va hudng rat dao ciing nhu huéng dao di chuyén vao phoi,
khi cét duoc mét luong phoi nhét dinh nhitng duong nay
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dugc thé hién nét mau xanh khi dwoc kiém tra mo phong
nhu Hinh 7a. M6 phong gia cong €6 phoi va vt liéu nhu
trinh bay trén Hinh 7b. Sau khi thict 1ap cac bude 1ap trinh
gia cong trén phan mem thi ta tién hanh xuat G-code va van
hanh thr trén mdy. Chon vao Iénh Action va tiép theo la
Post Process dé lura chon noi luu cua G—cgde dugc xuat ra
& Output fqlder. Tén file ma G duwoc xuat ra c6 tén mac
dinh dang s6 12 1001.nc. Dudi dy la mot doan mau G-code
duoc xuét tir Fusion duoc trich tir chuong trinh gia cong
mau nhya MC nylon trong phan thir nghiém.

GO0 G54 G90

X1.855 Y-17.931 B105.734 A98.498 S3500 M3

X1.032 Y-17.175 Z7.109

X.073 Y-16.285 Z7.28 G93

X.063 Y-16.123 Z7.3 B106.702 A98.506 F40

X.307 Y-15.717 Z11.177 B447.398 A84.326 F5.6
G94 Z14.768 F9.6

M30

%

Dudng chay dao

(@ ()

Hinh 7. M6 hinh mé phoéng gia cong; a. Kiém tra dwong chay
dao; b. M6 phong bién dang vat thé sau gia cong

4. Két qua thio luin

Dé c6 thé danh gia tinh twong thich ctia phdn mém véi
may CNC 5 truc, nhom tac gia vén hanh thtr nghiém cac
G-code cho cac vat mau. Sau d6 do kiém lai kich thudc va
so sanh v&i mau thiét ké. Thoi gian gia cong clia timg mau
thir nghiém ciing dugc ghi lai dé cai tién duong chay dao
cho cac nghién ctru sau nay. Nghién ctru nay di tién hanh
thuc hién chay thir nghiém trén hai mau vat liéu g(‘Sm nhua
va d4 cadm thach. Trong d6 hai mau duoc thiét ké co bién
dang hinh hoc va kich thude khac nhau. Hai mau duoc gia
cdng trén hai loai dao khac nhau. DPdi v6i miu nhua MC
nylon duoc thiét ké bién dang c6 hinh canh quat. Phoi dang
hinh khdi try duong kinh (221x39) mm?. Mau gia cong trén
da cam thach thiét ké dang hinh truc 4 ranh nhu Hinh 8a.
Phoi dang hinh khéi tru ¢6 kich thudc (814x17) mm? nhu
Hinh 8a. Dao phay tru c6 3 ludi cit duge st dung cho mau
nhira MC nylon. Dao phay dang dia cit hinh chit T c6 dinh
hat mai kim cuong danh cho miu da cim thach. Do mau
gia cong khong ciing vt liéu nén hai mau c6 théng sb dugc
hiéu chinh khac nhau. Thong sb gia cong chi tiét cho hai

mau thir nghiém dugc cai dat nhu Bang 2. Tién trinh thiét
1ap gia cong san pham dugc trinh bay & Hinh 8. Trong qué
trinh thuc nghiém khong xay ra cac 15i phat sinh. Tir khau
thiét ké tao hinh chi tiét 3D dén lap trinh xuit G-code va
vén hanh gia cong trén may on dinh. Bién dang chi tiét c6
thé duoc du bao trude khi tién hanh gia cong nhd mé phong
tir giao dién Mach3. Dudong chay dao 4o trén phan mém rat
hop nhét véi duong chay dao khi gia cong. Thoi gian gia
cong mau nhuya 1 351 phat, mau d4 1a 136 phat.
Bing 2. Théng sé cdi dit gia cong tho

Vit liéu Nhya D4 cam thach MC nylon
Kich thudc phoi 914 x 17 921 x 39
Dao phay Dia-hat mai Ng6n-3 ludi cit

g5mm, 120 grit ~ glmmx10mm
Chiéu sdu cit (mm) 0,2 1
Vin tbc cit (mm/p) 500 40
Luong chay dao (an/p) 40 200
Moi truong gia cong  Nudc giai nhiét Kho

'

(a) (b)

Hinh 8. Tién trinh tir thiét ké dén gia cong san phim;
a. M6 hinh CAD; b. M6 phdng gia cong; ¢. Gia cong thuc
nghiém; d. San pham sau gia cong

Sau khi qua trinh gia cong hai mau duoc hoan tt, ching
t6i tién hanh do dat kiém nghiém so sanh kich thuéc hinh
hoc ciia chi tiét sau gia cong va kich thudc hinh hoc chi tiét
trén ban v&. Két qua gia cong cho thiy, vat mau sau khi gia
cong cua chi tiét khong thay doi so véi ban thiét ké trén.
Tuy nhién, kich thudc duge do lai & miu da cam thach nho
hon so v&i ban thao thiét ké. Didu nay co thé giai thich rang
do mau dugc gia cong theo phuong phép hat mai (adrasive
machining). Céc sai s6 con 1a nguyén nhan cia viéc khai
bao thong sé dao cong thém dic tinh nit v& do tinh gion
ctia d4. Sai s6 kich thudc khoang +0,2mm ddi v6i mau tao
hinh my nghé c6 thé dugc chip nhan. P6i voi mau gia cong
trén nhua khong thay d61 hinh hoc so v&i mau dugc thiét
ké ban dau, gia tri sai s6 tuy thuge vao vi tri va do phue tap
ctia b& mat san pham. Sai s6 kich thudc cua mau nam trong
day (0,02~ 0,05) mm day ciing 12 viing sai s6 tinh theo kich
thudc khi gia cong thd. Ngoai 2 san pham gia cong trén
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nhom tac gia di thir nghiém trén 3 mau vat liéu voi hinh
dang khac nhau nhu Hinh 9.

(a) (b) ' ()

Hinh 9. San pham sau khi duwoc gia cong trén 3 logi vt ligu;
a. Ba thach anh; b. Go théng; c. Nhua

Tir d6 c6 thé két luan ring, nghién ctru nay da dat dugc
két qua mong mudn trong viéc img dung CAD/CAM/CNC
trong Fusion 360 vao may CNC 5 truc v6i hai loai dao phay
ngon dang ludi cét va dao c6 dang chit T c6 dinh hat mai
kim cuong. Nhing nghién ctru tiép theo s& dugc thuc
nghiém trén nhiéu bién dang dao khac nhau dé khao sat sai
sO gitra mo phong va gia cong trén may thue. Tur d6 c6 thé
t6i uu tién trinh gia cong thong qua cai tién Post Processing
trong bién dich G-code.

5. Két luan

Bai b4o di trinh bay chi tiét vé tién trinh ing dung phan
mém Fusion 360 trong thiét ké va 1ap trinh gia cong cho
may phay mini CNC 5 truc. Céc thao tic co ban trong thiét
ké trén phin mém Fusion da dugc mo ta va giai thich. Qué
trinh hiéu chinh c4u hinh may va cc budc cai dat thong sb
khi 1ap trinh gia cong da dugc mo ta va thao luan. Két qua
nghién ctru cho thay rang phan mém Fusion 360 rat thich
hop dé tmg dung trong thiét ké va lap trinh gia cong trén
may phay CNC c6 cic cdu hinh tuy bién. Két qua nghién
clru nay co thé duoc xem xét dé ap dung trong thiét ké va
ché tao cac may CNC trong hién tai va twong lai.

Loi cam on: Dé tai nghién ctru nay do Trudng Dai hoc Trz}l
Vinh tai trg toan bd theo hop dong tai trg soO
(317/Hb.HDKH-DHTV).
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