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Tom tit - Bai bao trinh bay viéc Gng dung coéng nghé
CAD/CAM/CNC dé gia cong mot s6 loai than dao phay st dung
trén may CNC. Trong dé, gi6i thiéu tbng quan vé coéng nghé
CAD/CAM/CNC, qué trinh thiét k& va lap trinh gia céng than dao
phay ghép manh trén phan mém Pro/Engineer Wildfire 5.0. Viéc
ché tao thir nghiém san phdm da dat dwoc két qua twong dbi
gibng nhau vé& bién dang, kich thwéc dwong kinh sau khi Iap
manh cét cling nhw dd chinh xac gia cong sau khi gia cong thir
nghiém cac mau th&r so sanh vai dao phay chuan clia cac hang
San phdm sé& gép phan thay thé mét sé dung cu cét nhap khau
(nhw cac hang Mitsubishi, Sandvik Coromant, Ceratizit, Kyocera,
Seco...), dong thdi gidm chi phi dau tv dung cu cht cho cac
doanh nghiép san xuét cling nhw céc co s& dao tao nghé.

T khéa - CAD/CAM/CNC; Pro/Engineer; may CNC; dung cu cét
kim loai; dao phay.

1. Pit van dé

Cong nghé gia cong trén may CNC da dugc sir dung phd
bién ¢ Viét Nam néi chung va TP Da Ning ndi riéng. Vi
viée str dung cac mdy CNC, ngoai viée chat luong bé mat
san pham dugc nang cao thi nang suat gia cong cling dugce
cai thién dang ké. Tur do, nhimg san phim tao ra s& cO gid
canh tranh hon nhung van théa mén nhiing yéu cau khét khe
tir khach hang. Tuy nhién, dé duy tri dugc cac yéu t trén thi
viéc sir dung cac dung cu cat got phu hop va dam bao chat
lugng 14 mot trong nhimg tiéu chi quan trong bac nhét.

Trén may CNC thuong sir dung dao hgp kim ghép
manh. Do yéu cau cao vé chat lugng, nén & nudc ta hién
nay hau nhu chua c6 co s& ndo san xuat dung cy cit ding
cho méy CNC. Ngudn cung cip dung cu cédt cho may
CNC that sy khan hiém. Déi v6i cac doanh nghiép 16m,
thuong dat hang dung cu cit got tryc tiép tir nhitng nha
san xuat noi tiéng & nudc ngoai nhu: Mitsubishi, Sandvik
Coromant, Ceratizit, Kyocera, Seco...vdi chét luong dam
bao di kém véi gia thanh kha cao. Tuy nhién, dbi voi
nhiéu doanh nghiép vira va nho, xudng gia cong, phong
thi nghiém, trung tdm day nghé thi viéc dau tu thuong
xuyén dung cu cit got voi tiéu chuin cao nhu vy thudng
gip rat nhiéu kho khan.

Dé giai quyét van dé nay, nghién ctru trinh bay kha
ning mg dung cong nghé CAD/CAM/CNC d gia cong
c4c than dung cu cit nham chu dong tao ra ngudn thay thé
mot phan céc dung cu cit cia cac hing dd co, gop phan
giam chi phi ddu tw mua sim dung cu cho cic doanh
nghiép san xuit ciing nhur cc co so dao tao nghé.

2. Cong nghé CAD/CAM/CNC trong gia cong co khi
2.1. Vii nét vé cong ngh¢ CAD/CAM
Pé c6 thé tang nang suét, ting chat luong san pham,

Abstract - This paper presents the application of CAD/CAM/CNC
technology to manufacture some kinds of body of milling cutter
used on CNC machines. Based on the overview concepts of
CAD/CAMI/CNC, process of design and programming to
manufacture body of milling cutter on Pro/Engineer Wildfire 5.0
software is done. The prototype products have achieved similar
result of profile, diameter after installing inserted blade as well as
precision of testing cutting process of some samples compared to
the standard milling cutter of some famous manufacturers.
Products will contribute to replacing some imported cutting tools
(such as Mitsubishi, Sandvik Coromant, Ceratizit, Kyocera,
Seco...), while reducing the investment cost of cutting tools for
manufacturing factories as well as vocational training institutions.
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tiét kiém duoc thoi gian, giam gia thanh ché tao thi céc
nha san xuit can phai van dung nhing thanh tyu ctia cong
nghé hién dai, d6 chinh la: “Céng nghé CAD/CAM” va
ky thuat diéu khién chuong trinh sé CNC (Computer
Numerical Control) [2-4].

Hién nay, trén thé gi6i c6 rat nhiéu phan mém
CAD/CAM dang dugc str dung nhu: Pro/Engineer,
Cimatron, Solidwork, Catia, Mastercam... Phin mém nao
cling c¢6 diém manh, diém yéu khac nhau tiy vao muc
dich sir dung va kha ning kinh té ciia nguoi sir dung.
Phan mém Pro/ENGINEER (Pro/E) 1a mét trong nhimng
phin mém CAD/CAM manh nhit hién nay, dugc tng
dung vao gia cong co khi, dic biét 1a trong linh vuc thiét
ké va ché tao khudn miu [1]. Qua mét thoi gian st dung
phin mém Pro/E, cac nha chuyén mén nhén dinh ring
chua ¢6 phan mém nao hién nay cé thé vuot qua Pro/E
trong linh vuc thiét ké va ché tao khuon miu. Cac chi tiét
dugc thiét ké ra déu & dang tham sb, nén c6 thé hi¢u chinh
kich thudc ctia ching tity y mot cach dé dang cho phu hop
v6i yéu cau hinh dang di dé ra.

2.2. Dao phay s dung trén mday CNC

Dao phay 14 dung cu cit c6 nhiéu ludi cit duge ding
dé gia cong cac loai bé mat khac nhau. Khi sir dung trén
méy phay CNC thi né ¢ thé gia cong dugc nhiéu bé mat
phtc tap hon so v6i may cong cu truyén thdng; v6i nhirng
may c6 toc do truc chinh 16n c¢6 thé sir dung duge cac dao
phay ngon rat bé (duong kinh téi 0,3mm) dé phay dugc
céc ranh rat hep. Quan trong hon 14 khi sir dung trén may
CNC két hop v6i hé théng thay dao ty dong da tiét kiém
duoc rat nhiéu thoi gian phu va c6 thé gia cong dugc hau
hét cac bé mat trén mot may [2, 3].

Dao phay st dung trén may CNC thuong c6 hai loai
lién khdi va ghép manh. Loai ghép manh cé két cu lap
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ghép giita manh dung cu cat va than dao cit nho co céu
kep tuong tmg dugc sir dung rat phd b1en _Cac dao phay
nay phai dap ung dugc nhimg yéu cau vé thoi gian su
dung l4u nhit ciia cac manh hop kim khong mai lai, dé
dam bao cho cac thong sé hinh hoc cua dao ¢b dinh trong
qué trinh st dung. Mot s6 dao phay c6 két cau lip ghép
duoc thé hién nhu Hinh 1.

Hinh 1. Cdc logi dao phay ghép manh

2.3. Cdc logi thin dao phay ghép mdnh trén mday CNC

Trong cac loai dao phay ghép manh dung trén may
diéu khién s6 CNC, tuy theo s6 lwong manh dao (sd ring
dao) bd tri trén mot chu vi ciia dao ma nguoi ta lai phan
ching ra lam 3 loai dao phay: Loai dao rang thua, loai
dao phay c6 s6 riang kin binh thuong va loai dao c6 sb
ring rat kin.

Truong hop phan loai theo dic diém cong nghé, dao
phay su dung trén mady CNC dugc phén ra céac loai dao
phay mit phing va dao phay ngon.

2.3.1. Dao phay mdt phdng

Khi str dung dao ghép manh trén may CNC thudng chi
phét trién manh céc loai dao phay mat dau dé gia cong mat
phing. Vi c6 nhimg uu diém nhu viéc ghép manh trén dao
phay mat dau thuan tién hon dao phay try. Trén cic may
CNC, vi ap dung phuong phép thay dao ty dong nén cac
dao chi 1ip cong-x6n trén truc chinh, khi d6 néu dung dao
phay try s& 1am yéu dao khi phan cong-xon dai. Do cimg
vimg ctia dao phay mat du cao, tao diéu kién dé nang cao
duoc ché do cit. Khi dung dao phay mat dau cho phép st
dung dao c6 duong kinh 16n dé gia cong nhimg mat c6 kich
thudc 16n nhur vy sé lam ting ning sut gia cong. Co nhicu
loai dao phay mit phang khac nhau, nhung ba loai dao dugc
ding phd bién nhit 1a dao c6 goc nghiéng chinh bang 0°
(manh dao hinh tron), goc 45° (manh dao hinh vuéng), va
g6c 90° (manh dao hinh vuéng hodc hinh chir nhat). Két cdu
mdt s6 dao phay mat phang nhu Hinh 2, 3 va 4 [6].

Dao c6 ¢ = 90° sit dung manh vuong, ghép manh vao
than dao tao goc nghiéng chinh 90°, dung gia cong cac mat
phéng bac, mat tru bac. Ciing co thé su dung nhu mét dao
phay rinh, phay mit phing. Dao c¢6 ¢= 45° 1a loai dao
chuyén ding dé gia cong mit phing, vat mép vai goc vat 45°
va thich hop & didu kién gia cong tho hodc ban tinh. Khong
nén ding dao nay dé gia cong ranh hay gia cong 16 tru, boi vi
thong sb hinh hoc ctia dao khéng thich hop cho viée gia cong
nhitng bé mat d6. Dao sir dung manh tron ¢6 phan than duoc
thiét ké rat cimg vimg, sir dung khong chi cho gia cong mit
phing, ma con gia cong nhiéu bé mit khac nhu: gia cong hdc
tru, hoc chir nhat, cac mat doc, mat cong (3D).
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Hinh 2. Dao phay madt dau c6 géc nghiéng bang 90°
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Hinh 4. Dao phay mdt dau c6 ludi cdt tron

Phan than dao duoc thiét ké v6i do cimg vitng rat cao
va thuong ¢ 3 kiéu than dao 1a: Kiéu dao véi can dao hinh
tru dai, loai nay dung cho cac dao phay c6 duong kinh nho.
Kiéu dao khong cé can dao lién, c6 16 dé lép truc dao. Loai
nay duoc dinh vi voi can dao nho 16 tru va mit dau, truyén
luc nho rénh then bd tri vudng goc véi truc dao, luc kep
nho bu-16ng bit tir mat dau dao vao truc dao. Loai thir ba 1a
kiéu dao khong co can lién, khong co rinh then truyén lyuc.
Vi khéng c6 ranh then, nén luc truyén tir can dao dén dau
dao nho Iyc xiét khi lip dau dao vao can dao.

Céc loai dao phay mit phing da duoc tiéu chuan hod va
ki hiéu thong nhat dé dé dang cho viéc sir dung. Cu thé
céach ki hiéu cua hang Sandvik nhu sau [6]: R290-063Q22-
12M. Chit ci dau tién chi huéng lam viéc cua dao phay: R
la dao 1am viéc hudng phai, L 1a dao 1am viéc theo hudng
trai. Chir sb tiép theo (2, 3, 4..) 1a chi thé hé dung cu cit
duoc ché tao ra, thé hé thtr 3 duoc phat trién tir thé hé tha 2
v6i nhimg cai tién cho dao cu. Hai chit 6 tiép theo chi goc
nghiéng chinh. Ba chit sb tiép theo chi dwong kinh dao
(mm). Chit cai va hai chir s6 tiép thé hién kiéu dau dao va
kich thudc phan ghép nbi (Q22: truyén Iyc bang then, 16
dinh vi kich thudc 22mm). Hai chir s6 tiép chi kich thudc
manh dao theo milimet va chit cai cudi cing chi diéu kién
gia cong (M 14 binh thuong, H 14 khic nghiét).

2.3.2. Dao phay ngon

Déi véi dao phay ngon c6 ghép méanh dao, tuy theo muc
dich sir dung ma c6 thé bd tri mot hay nhidu méanh dao doc
theo chiéu truc. Dao bd tri nhiéu manh dao theo chiéu truc
(dao c6 ludi cit dai), st dung khi phay rdnh chay dao
hudng kinh. Con cac dao chi c6 mot hang ludi cat thi khi
cét ranh dao phai thuc hién chuyén dong zic-zic dé phay
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hét chiéu sau ranh. Cac dao phay ngén ciing cé thé dung
vat mép cac goc nhon voi cac goc vat hay st dung 1a 45°,
60°. V6i cac dao phay ngon sir dung trén may CNC, phan
16n ching déu co ludi cit trén mat dau, vi vdy khi gia cong
cac hdc, ranh then khong can phai sir dung dén miii khoan.

3. Lap trinh mé phéng gia cong trén phan mém Pro/E

DPé mo phong cho qua trinh gia cong than dao phay
ghép manh, bai bao gidi thidu qua trinh thiét ké va lap
trinh gia cong dao phay mat dau @18 co kich thude nhu
Hinh 5. Dao nay dung dé lip manh ghép hop kim kiéu
APMT1135PDER-H2.

Bing 2. Chwong trinh gia céng buéc phay tinh bdc gin manh

N990 T5 M06 (Dao phay ciu &3)
N995 S3000 M03
N1000 GO G43 Z20. H5

N1005 G1 X-8.555 Y8.052 F2540.

N1010 GO Z1.55

N1015 G1 Z-3.45 F300.

N1020 X-.133

N1025 X-.161 Y8.033 Z-3.353
N1030 X-8.56

N1035 X-8.566 Y8.014 Z-3.255
N1040 X-.188

N1045 X-.215 Y7.995 Z-3.158

N1245Y7.618 Z-1.214

N1250 X-8.761

N1255 X-8.377 Y12.043 Z-3.45
N1260 X-9.061 Y8.16

N1265 X-9.082 Y8.152 Z-3.353
N1270 X-8.393 Y12.06

N1275 X-8.41 Y12.077 Z-3.255
N1280 X-9.102 Y8.144

N1285 X-9.123 Y8.136 Z-3.158
N1290 X-8.426 Y12.092

N1295 X-8.443 Y12.107 Z-3.061
N1300 X-9.144 Y8.128
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Hinh 5. Kich thiréc than dao phay mat dau 18

Két qua cua bude thiét ké su dung modun Part trén
phan mém Pro/E Wildefire 5.0 dugc thé hién nhu Hinh 6.

|/

Hinh 6. Hinh déng than dao qua cdc budc thiét ké

Bing 1. Théng s6 gia cong

Parameter

1 [Cut_Feed 200

2 |Retract_Feed 5000

3 |Torelance 0,01

4 |Step_Over 0,1

5 |Prof_Stock_Allow 0

6 |Clear Dist 5 Hinh 7. M6 phdng budc
7 [spindle_speed soo0|  Phaytinh bic ghép manh

St dung modun Manufacturing dé lap trinh md phong
cac bude gia cong. Trong moi bude gia cong, ta can khai
béo diy dui cac tham sb gia cong nhu: gdc toa do, mat
phfmg Iui dao, thong s6 hinh hoc dao, téc do quay truc
chinh, tdc d6 tién dao,... Bang 1 va Hinh 7 thé hién cac
thong sb gia cong va mé phong qua trinh phay tinh bac
gan manh cho dao phay mit ddu @/18.

Xuét chuong trinh gia cong ma G-code, c6 phan md rong
* tap. Tir chuong trinh ndy c6 thé chinh stra dé dugc chuong
trinh hoan chinh gia cong dé chay trén may CNC. Chuong
trinh gia cong ctia budc phay tinh bac gan manh nhur bang sau:

4. Gia cong than dao phay ghép manh trén may CNC

Tir cac chuong trinh trén, ta tién hanh gia cong than
dao phay mit dau @18 trén may tién CNC EMCO
Concept Turn 250 va may phay CNC 4 truc EMCO
Concept Mill 155 [5]. Thir tu cac budc cong nghé va céc
thong s6 gia cong nhur Bang 3.

Bidng 3. Trinh tu cac budc gia cong

A P < < n F
TT Tén budéc May Dung cu cat (viph)| mmvph)
1 Tién tho tru Concept Dao ti¢n tho - Hop kim | 2000| 150
2 Tién tinh tru Turn |Dao tién tinh - Hgp kim |2500| 100
3| Tiencitdat | 259 [Dao tién chtdit - Hop kim| 500 | 50
4 Phay bac Phay ngon ®10- Hgp kim|2000| 200
5 | Khoan 16 ®2,1 Dao khoan ®2.1- HSS (2000 50
6 Tard M2,5 |Concept|Dao ta rd6 M2.5- HSS 150 50
P Mill

Phay thd bién . .
7 dang ghép ménh 155 [Phay ngén @3- Hop kim | 2500 200

Phay tinh bién Phay ngén dau ciu @3-
8 dang ghép manh Hop kim 3000/ 150

Phéi sir dung gia cong 1a thép tru C45, dudng kinh
@30 mm, chiéu dai L= 110mm. Bién dang ngoai cta than
dao dugc gia cong trén may tién CNC EMCO Concept
Turn 250. May tién c6 dau chong tam; phoi kep trén mam
cap 3 chau; dung cu cit gom co: dao tién tho, dao tién
tinh, miii khoan tdm, dao cat dat. Vi bién dang than dao 1a
tuong d6i don gian, nén nguyén cong nay ta cd thé lap
trinh bang tay truc tiép trén may tién CNC, nhu vay sé
nhanh hon nhidu so voi 1ap trinh bang phdn mém
CAD/CAM. Céc budc thyc hién trén may tién CNC nhu
sau: Chuan bi may, phdi, dung cu do, ga cac dao can thiét
va tién hanh so dao. G4 phoi ngan tién mét dau va khoan
tam. G4 phoi chbng tam va lay gdc chi tiét gia cong. Sau
do 1ap trinh trén may tién CNC, md phoéng va cho gia
cong. Bang 4 thé hién chwong trinh gia cong va két qua
mo phong 3D trén may CNC cho nguyén cong tién bién
dang ngoai nhu Hinh 8.

Bing 4. Chuong trinh gia cong buoc tién bién dang ngoai

00001 (chuong_trinh_chinh) N80 G1 X30

N5 G90 N85 G0 X31 G40
N10 T0101 N90 GO X50 2100
N15 G97 S2000 M4 M8 N100 T0202
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N20 GO X32 Z5 N105 G96 S200 M4
N25 GO Z0 N110 GO X30 Z5
N30 G1 X-1F0.1 N115 G72 P50 Q85
N35 GO0 X30 Z5 N120 GO X50 Z100
N40 G73 U1 R1 N125 T0303

N45 G73 P50 Q85 U0.2 WO0.1 F0.25 |N130 G97 S1800 M4
N50 GO X14 72 G42 N135 GO X32 Z5
N55 G1 Z0 N140 GO Z-85

N60 G1 X16 F1 N145G1 X-1F0.1
NG5 G1 Z-45 N150 GO X50

N70 G1 X25 Z-50 N155 GO 2100 M9
N75 G1 Z-90 N160 M30

Hinh 8. M6 phéng gia cong 3D trén may CNC

Tiép theo, ta tién hanh phay cac bac ghép manh trén
than dao. Twr cac chuong trinh dugc 1dp trinh tr Pro/E nhu
muc 3, ta chép vao thu muc lam viéc trén may phay CNC
4 truc Concept Mill 155. May phay c6 mam cip 3 chiu va
dau chéng tdm; cac dung cu cat duoc chon thich hop theo
chwong trinh CNC nhu trong Bang 3. Hinh 9 thé hién qua
trinh ga phdi trén may va gia cdng trén may phay CNC
Concept Mill 155.

Hinh 9. Ga phoi va gia cong than dao phay trén may CNC

Trinh tu cac budc gia cong dugc thuc hién nhu sau:
Chuén bi may, phoi, dung cu do; ga cac dao can thiét. Ga
phoi 1én mam cip 3 chéu. So chiéu dai dao va lay gdc chi
tiét. Chép chuong trinh vao may phay CNC, mo phong
gia cong, sau do tién hanh gia cong theo chuwong trinh.

5. Két qué ché tao va gia cong thir nghiém sin phim

Két qua thyc nghiém tai Vién Cong nghé Co khi va
Ty dong hoa, Truong PH Bach khoa, PH Pa Ning da
ché tao dwgc 10 miu dao phay ghép manh (loai ghép 2, 3
va 4 manh cat) nhu Hinh 10.

bé danh gia Kkét qua ché tao, tién hanh kiém tra do
chinh xac mat dau, dudng kinh ciing nhu chit lugng bé
mat khi gia cong thr nghiém cua than dao sau khi ghép
manh cét. Do chinh xac mit dau cua dao phan anh qua sai
léch giita cac diém cét trén cac manh dao theo phuong

doc tryc. Sai I¢ch nay anh huong 16n dén chat luong bé
mat gia cong. D chinh xac duong kinh xac dinh thong
qua sai léch giita cac diém cit trén cdc manh dao theo
phuong vudng goc véi truc. Muc do sai khac theo phuong
huéng truc ndy anh huéng dén do chinh xac kich thudce
khi gia cong. Qua trinh kiém tra nhu sau:

- Tién hanh ldp manh dao 1én than dao phay mit dau
hai manh cit @18 di ché tao & trén. Ding ddng hd so ciia
hdng HAHN + KOLB — Dt (sai s6 may 0,0lmm) dé
kiém tra sai léch giita cac diém mii cia manh cét theo
phuong mit dau vudng goc truc dao. Két qua thu dugc
sau khi do 13 0,01lmm. Sai sb nay cé thé ch'?ip nhan dugc.

- Tiép tyc kiém tra d6 chinh x4c miii cit theo phuong
huéng kinh ciia dao bang may do bién dang TESASCOPE
300V — Thuy si (sai s6 may la 0,001mm). Két qua doc
duoc 1a 18,033mm. Do do sai sd theo duong kinh 1a
0,033mm. Sai sb nay co thé chép nhan duogc va s€ duoc
bu khi gia cong trén may CNC.

- Tién hanh gia cong thir nghiém dé danh gia d6 bong
bé mit khi gia cong bang dao dugc ché tao so v6i dao da
¢ ctia cac hang. Qua trinh thyc hién nhu sau: Ly than
dao phay mit dau @18 vira gia cong lap voi manh phu
hop cta hang Mitsubishi. Sau do, cung voi loai dao cé
cung kich thudc ciia hang Mitsubishi, tién hanh gia cong
trén céc loai vat liéu la nhom, thép CT3 va thép C45. Mbi
loai vét liéu thir nghiém vé6i 10 ché d6 cét khac nhau lan
luot véi 2 dao da chon (Bang 5). Do d6 nham bé mat cac
méu cit bing may do d6 nham Surtronic Duo cua Taylor
Hobson - United Kingdom. Mdi miu tién hanh do ba lan
tai ba vi tri khac nhau, sau d6 liy gia tri trung binh cong
ctia ba 1an do. Két qua sai léch trung binh sé hoc profin R,
nhu Bang 6.

Hinh 10. Sdn phdm than dao phay sau khi gia cong
Bing 5. Bing ché dg cdt thir nghiém (t= 0,5mm)

N Nhom Thép CT3 | Thép C45
T Ve (vong/ S |Loai| S |Loai| S |[Loai
(m/ph) phiit) (mm/ [manh| (mm/ [manh| (mm/ [manh
phat) | dao | phit) | dao | phit) | dao

1 | 120 | 1946 | 389 |, 195 |, 17 |,

o o o

2 | 116 | 2052 | 410 |% | 205 |W | 123 |W
3 | 122 | 2150 | 432 | & | 216 |& [ 130 |B o
4 | 128 | 2265 | 453 |5 226 |2 [ 136 |2 T

5 | 134 | 2371 | 474 |2 | 237 |2 | 142 |2

6 | 140 | 2477 | 495 | < [ 248 | [ 149 [T
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7 146 2583 517 258 155
8 152 2689 538 269 161
9 158 2795 559 280 168
10 164 2902 580 290 174
Bing 6. Két qua sai léch trung binh s6 hoc profin Ra
. Gia tri trung binh Rg(um)
Cdlée Mau nhom Mau thép CT3 Mau thép C45
cit | Daohéng |Dao ché| Daohing | Dao | Daohang |Dao ché
Mitsubishi tao | Mitsubishi | ché tao | Mitsubishi | tao
1 14 1,7 2,4 41 2,1 5,9
2 1,6 1,3 2,0 3,7 51 6,1
3 15 1,3 1,4 2,7 1,8 3,3
4 1,1 13 1,3 1,2 1,6 2,7
5 0,8 0,9 1,5 1,2 15 3,2
6 0,8 0,7 1,7 1,0 2,0 2,1
7 0,8 0,6 1,7 0,9 1,6 2,3
8 0,6 0,8 1,6 1,0 1,4 1,9
9 0,6 0,7 1,8 14 1,7 2,2
10 0,6 0,6 1,6 11 1,7 2,6

Hinh 11, 12’Vé1 13 biéu dién‘su so sanh céac gia tri Ra
qua 10 ché d¢ cat khi gia cong bang dao da che tao va dao
cta hang Mitsubishi trén cadc mau cat nhom, thép CT3 va
thép C45.

Gia tri Ra

1.8 -
1.6 |
1.4
1.2 -

1
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0.6
0.4 -~
02 |
0

—4—Daohdng
Mitsubishi

Ché a9 cait

Hinh 11. Gid tri Ra khi gia céng trén médu nhém
GiatriRa

as -

a2 —+—Dao hdng

Mitsubishi

3.5
3 |
2.5 4
2 |
1.5
1
0.5
0

Ché dd cat
Hinh 12. Gid tri Ra khi gia cong trén mdu thép CT3
Tir Hinh 11, 12 va 13 cho thdy, vé6i vat liéu gia cong
meém (nhom), do bong bé mat khi gia cong bang dao che
tao va dao cua hang la gan nhu nhau; do d6 d¢ ciing viing
cua than dao ché tao 1a chap nhan dugc. Con khi gia cong
v6i nhitng vat liéu cung hon, mic do sai khac cua gia tri

Ra phu thudc vao ché do cit. Do dé, can phai chon Iya
thong s6 ché do cit cho phu hop khi gia cong vat liéu
ctng. Piéu nay dwoc thyc hién trong qua trinh thir nghiém
dao trén nhiéu vat liéu khac nhau dé dua ra bang thong sb
ché d¢ ¢t tiéu chuén cho tung loai dao dugc ché tao.

Gid tri Ra
7 1 —&—Dao hdng Mitsubishi
6 -
——Dao ché tao
5 4
4
3 4
2 4
1 4
0

1 2 3 4 5 6 7 8 9 10
Ché do cét

Hinh 13. Gid tri Ra khi gia cong trén mdu thép C45

6. Két luan

Bai bao trinh bay sy tUng dung cong nghé
CAD/CAM/CNC dé thiét ké, ché tao mot sé loai than dao
phay ghép manh. Qua trinh thiét ké va l1ap trinh gia cong
¢6 thé bang tay hodc trén phan mém Pro/E Wildfire 5.0.
Viée ché tao thir nghiém 10 miu dao phay théng dung
phii hop v6i mot s loai manh cta hing Mitsubishi. Céc
than dao dé ché tao co kich thuéc va hinh dang hinh hoc
chinh xac, phu hop véi nhiéu loai dau kep dao, dac biét 1a
loai dau kep dao BT30 ctia hau hét cac may phay CNC.
Céc san pham sau khi ché tao da kiém tra vé do chinh xac
va gia cong thir nghiém, ddi chiéu véi dao phay cia hang
Mitsubishi trén 3 loai vat liéu la nhom, thép CT3 va thép
C45. Két qua vé& d6 bong bé mit gia cong twong dwong
dao cua hang Misubishi (Bang 5, Bang 6 va tir Hinh 11
dén Hinh 13 la gici thiéu két qua thur nghiém cua loai than
dao phay mit ddu @18). Két qua cua bai bao nay gop
ph??m thay thé mot sb dung cu cit cla cac hang nhap
ngoai, giam chi phi déu tu dung cu cit cho cic doanh
nghiép san xuat cling nhu cic co so diao tao nghé. San
phim nay s& dwoc thwong mai hoa va la san pham dic
trung caa Vién Cong nghé Co khi va Ty déng hoa thuoc
Truong Pai hoc Bach khoa, Pai hoc Pa Nang.
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