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Tom tat:

Bai bdo nay trinh bay cdc nghién ciru thue nghiém vé anh huéng ciia mét sé yéu to cong nghé den
mon dung cu cdt khi gia cong thép 45 trén may CNC 3 truc téc do cao. Cac thuc nghiém duoc tién hanh
trén may phay CNC cao téc Super MC 500. Dung cu la dao hop kim cimg dau bang @ 10. Tdc gia da s
dung phwong phap quy hoach thwc nghiém dé xdy du’ng cdc cong thire thue nghiém mo ta anh huong cua
cdc thong so cong nghé van toc cat, lrong chay dao dén mon mat sau cua dao Cac quy ludt nay la co so’
dé xdc dinh cdc thong sé cong nghe hop 1y, tir d6 ndng cao tuéi bén dung cu cdt, 16i wu héa qud trinh cdt.

Tir khéa: Dao phay ngén dau bang, mon mdt sau, mdy phay CNC 3 truc toc do cao.

1. Giéi thi¢u

Ngay nay, trong cac phu:ong phép gia cong
kim loai thi kh6i lwong san pham co khl pha1 qua
gia cong bang cac phuong phap cit got Van chiém ty
1¢ cao nhét. Cac phuong phap gia cong cat got kim
loai c6 kha nang dap g dugc yéu cau vé do ChlIlh
xac kich thudc, chat lwong bé mit va do phc tap vé
hinh déng chi tiét gia cong

Trude sy phat trién nhu vii bio cua cac cude
cach mang khoa hoc k¥ thudt trén thé gidi thi viéc
ap dung cac cong nghé tién tién c6 sy tro giup cua
may tinh dugc tich hop trong mdy cong cu chinh
xac didu khién theo chwong trinh s6 (NC va CNC),
dung cu gia cong c6 do bén cao, vat liéu gia cong
m(n la doi hoi khach quan thiic day cong nghé phat
trién, nham tang nang suat, do chinh xac, tudi tho
cta chi tiét, ha gi4 thanh san pham.

Tuy nhién, trong thyc tién mot trong nhiing
nguyén nhan anh huéng dén ning suat chat luong
d6 chinh la mai mon cua dung cu cat, do vay can
pha1 ¢6 nhiéu nghién ciru v& mai mon cua dung cu
cit.

Mon dung cu cét anh huong truc tlep dén
d6 chinh xé4c gia cong, chit lugng bé mat, tudi bén
dung cu va toan bd moi khia canh kinh té, ky thuat
cua qua trinh gia cong.

Tu nh&ng phan tich trén c6 thé thiy ring mon
la thong $0 quan trong cua qua trlnh cong ngh¢ la
yéu td anh hudng nhiéu va tryc tiép dén cac chi tiéu
k¥ thuat ciia qua trinh cong nghé nhu, bién dang cua
hé théng cong nghé, nhiét cit. .. va anh huong quyét
dinh dén do6 chinh xac gia cong. Do vy nén trong
cong nghé gia cong trén cac trang thiét bi truyén
thong ciing nhu trén cac may moc thiét bi hién dai
nhu céc trung tdm gia cong, nguoi ta ludn tim cach
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kiém soat mon dung cuy, xac dinh quy ludt mon dung
cu cit tir d6 xac dinh tudi bén dung cu. Tuy nhién
viéc xac dinh mon dung cu 1a rit khé khan nhat 1a
v6i diéu kién & Viét Nam. Hién nay, cac nghién ctru
vé mon dung cu cha yéu tap trung vao nghién ciru
anh huong cua ché do cong nghé dén tudi bén cua
dao tién [2], md hinh hoa dé xac dinh mon dung cu
thong qua luc ct, chét 1Lr0'ng bé mit [4], [6]. Bén
canh do 1a cac nghién ctru vé thiét bi giam sat mon
truc tlep trong qua trinh gia cong [7] tap trung vao
cac bé mit co ban nhu mit phing, mat try nhung
khao sat & toc do thap D01 véi gia cong tbc do cao
cac nghién ctru vé mon, tudi bén nhét 1a d6i véi dao
phay ngon diu bang con han ché.

Trong bai bao nay tac gia trinh bay mdt
nghien cliiu thuc nghiern lam rd anh huong cua su
thay doi cua tbe do cat, luorng chay dao dén mon
dung cu cit, xay dung moi quan h¢ anh huong cua
cac thong sb cong nghé dén mon dung cu cit khi
phay mit phing trén may phay CNC ba tryc tdc
do cao.

2. Phuong phap nghién ctru
2.1. M6 hinh thuc nghiém

Trong mo6 hinh thuc nghiém trén tac gia xét
cac yéu td dau vao la may, dung cu cit, phoi liéu va
phuong phap gia cong, ché do cong nghé; qué trinh
gia cong trén may phay CNC tdc do cao; xét ddu ra
la mon dao mat sau.
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lig¢u gia cong
- Loai dung cu cat va vatliéu gia cong
- Pbiéu kién gia cong

- Hinh dang hinh hoc cua phoi, vat >

CACYEUTO PAURA:
TREN | Méndungcu cat:

MAY - Mon mit sau
PHAY - Tuoi bén dung cu cat
CNC

Hinh 1. M6 hinh thuc nghiém

2.2. Piéu kién thye nghi¢m

- May phay CNC Super MC 500; H¢ diéu
khién Fanuc Series 0i; Cong suit 58 kVA; truc chinh
diéu khién toc do vo cap tir 100 + 20000 vong/phit.
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Hinh 3. Dung cu cdt thue nghiém
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- Dung cu cat: Dao phay ngon hop kim
(NACHI GS MILL 4 GS 10-LIST9384): Buong
kinh ¢ 10 mm; S6 rang dao: 4 rang; Chiéu dai cong
x6n ga dung cu cat: 40mm; chidu dai tong: 70 mm;
chidu dai phan cét: 22 mm; Cit dugc thép co do
cung 50-55 HRC.

- Vit liéu gia cong: Thép 45 theo tiéu chudn
JIS C4045 c6 d6 cung 27HRC;

Hinh 4. Phéi gia cong thuc nghiém

- Diéu kién gia cong: Khong st dung dung
dich tron ngudi.

Ché dd cong ngh¢ thuc nghiém dugc chon
cin ctr thong s6 ky thuat ciia may, ché do cit t6i uu
d6i voi dung cu cit khi gia cong vat lidu thép 45.

- Thiét bi do: may hién vi quang hoc Quick
Scope QS250Z cua hang Mitutoyo. (Hinh 5)
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Hinh 5. Mdy hién vi quang hoc Quick Scope QS250Z va két qua do
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2.3. Thiét ké thwc nghiém vé anh hwéng cac yéu
t6 cong nghé dén mon dung cu

Ché d6 cét: thuc nghiém va két qua do chiéu
cao mon mit sau theo Bang 1. O day:

Chiéu sdu cit dit ¢b dinh t = ap = 1,5(mm).

Budc tién ngang dat ¢6 dinh 14 ae = 1.5mm.

Mau thi nghiém: thép 45 c6 kich thudc Cao:
40 mm, rong: 100 mm, dai: 170 mm; 10 phéi giéng
nhau.

Béang 1. Mon mat sau hs khi gia cong

STT | Bién ma | Bién thuc nghiém Mon

hoa dung cu
X, | x, | V(m/p) | s (mm/p) h,

1 | -1]-1| 19,78 70 0.4106
2 [ +1]-11 39,89 70 0.6201
3 | -1 [+1| 19,78 100 0.3186
4 [+1]+1] 39,89 100 0.4512
5 00| 2983 85 0.4394
6 00| 29,83 85 0.4201

Théng s6 dau vao 1a ché do cit va thong sb
dau ra 1a lwong mon dung cu cit. Dya vao sd liéu
thuc nghiém thu dugc ¢ Bang 1 va st dung phuong
phap do thi biéu dién cac diém sb liéu thuc nghiém,
tac gia xac dinh ham hdi quy ¢6 dang 1a ham sé mii:

hs = C1. V.S (*).

Str dung phuong phéap binh phurong nhé nhét
dé xay dung ham hdi quy [2], tng dung phian mém
Matlab xac dinh dugc ham hdi quy thyc nghiém:

hs =2.4915.V 0342 S-0.8014 (D

Do tin cdy cia ham hdi quy thuc nghiém:

r=0,968.

3. Két qua va thio luin
3.1. Cong thirc hoi quy va do thi mé ta quan hé

giira yéu t6 ché dd cit (V, S) va mon dung cu cit

Do thi bieu thi su anh huong cua ¥, S den hs

70 15

Luong chay dao mmiph Van toc cat (mfph)

Hinh 6. D6 thi quan hé giita V, S véi hs

16  Khoa hoc & Cong nghé - S6 17/Thang 3 - 2018

D6 thi (Hinh 6) cho thay khi gia cong thép
45 trén may phay CNC ba tryc toc do cao thi yéu
td ché do cit anh hudng rat 13 rét dén mon dao, cu
thé nhu sau:

Khi ting vén tdc cat dong nghia véi ting tdc
d6 tryc chinh. Khi d6 s6 14n tiép xuc (thoi gian tiép
xUc) gilra bé mat chi tiét va mat sau dung cu tang
lam ting ma sat, tang nhiét cit nén dung cu cit mon
nhanh.

Khi lugng chay dao tang thi thoi gian gia
cong (thoi gian cat) giam, tiét dién phoi cat giam
nén mon dung cu c6 quy luat giam dan. Didu nay
dugc thé hién thong qua cong thirc thyc nghiém véi
sO mii ctia S 1a 4m.

Qua cac sb liéu vé lugng mon dung cu ta
nhan thdy van tbc cit anh hudng 16n ¢én mon dao
phay ngén dau bang, sy anh huéng cua budc tién
dao dén mon dung cu 1a it hon.

3.2. Thao ludn

- Ché db cit anh huong dén lwong mon mat
sau hs va mdi quan hé giita ching 1a mot ham mii.

- Trong 3 yéu t6 S, V, t thi van tdc cit V anh
hudng 16n nhét dén lwong mon mit sau hs didu nay
hoan toan phu hop véi cac nghién ctru 1y thuyét.

- Nghién ctru thyc nghiém trong diéu kién
nhit dinh dé xac dinh hé sb trong cong thirc ctia ham
dd mon mat sau phy thudc vao ché do cat. Béng 6
thuc nghiém theo quy hoach thyc nghiém va xur ly
s6 liéu véi su hd trg cua phén mém tinh toan di dua
ta cong thuc thuc nghiém voi do tin cay 94%.

4. Két luan

Két luan rat ra tir nghién ciru nhu sau:

Két luén 1.

Qua céc phan tich trén, c6 thé két luan ring
ché do cét gia cong c6 anh hudng 16n dén mon dao
phay ngon dau bang khi gia cong trén may phay
CNC ba truc tée do cao.

Ham hoi quy thyc nghiém biéu thi anh
hudng cia van tdc cit, luong chay dao dén mon mat
sau cta dao phay dau bang hop kim cimg khi gia
cong trén may phay CNC ba truc tdc do cao c6 thé
dung lam co s¢ cho cai thién ché do cit, nang cao
tudi bén ctia dao phay ngén dau bang.

Két luan 2.

O bai bao nay, nhimg thong tin vé mon cua
qué trinh phay dugc phan tich nhim xay dung mot
ham toan hoc. Cac thi nghiém dugc tién hanh dwa
trén su thay doi lwong chay dao va tdc do quay cua
truc chinh trong khi chiéu sau cit dwoc giit & mot
hang sd, nhu nhing gi dién ra trong 3 yéu t6 S, V,
t thi van toc cat V anh huong 16n nhat dén lugng
mon mit sau hs diéu nay hoan toan pht hop véi cac
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nghién ctru Iy thuyét. qua khai thac, sit dung may phay CNC. Céc nghién
Két luin 3. ctru tiép theo vé mon dung cu dao phay ngon dau
Nghién ctru nay lam tién dé cho viéc xay  khi gia cong trén méay phay CNC ba tryc tfr)c’ do cao
dung qué trinh cét t6i wu ddng thoi ning cao hiéu  Vvdi cau triic cuc bd khac cling dang dugc trién khai.
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AN EXPERIMENTAL STUDY ABOUT THE FLANK WEAR OF END MILL
WHEN STEEL PROCESSING 45 ON THREE AXES CNC MILLING HIGH SPEED MACHINE

Abtract:

This paper presents experimental studies on the influence of some technological factors on cutting
tool wear when machining steel 45 on high speed 3-axis CNC machines. Experiments were conducted on
the Super MC 500 high-speed milling machine. The author has used the experimental planning method
to construct empirical formulas describing the influence of the cutting speed technology parameters,
the amount of knife running to the back of the knife. These rules are the basis for determining the right
technology parameters, thereby improving the durability of the cutting tool, optimizing the cutting process.
Keywords: End mill, flank wear, 3 axes CNC milling high speed machine.
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