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THIET KE, CHE TAO THIET Bl GIA CONG LO TAM, PHUC VU
GIA CONG CHI TIET DANG TRUC

DESIGN AND MANUFACTURE OF CENTER HOLE MACHINING EQUIPMENT,
SERVING THE PROCESSING OF SHAFT SHAPED PARTS

Lé Thai Son, Nguyén Hitu Ngoan
Truong Pai hoc Su pham K¥ thuat Vinh

TOM TAT

Bai bdo gidi thiéu két qua nghién ciru, phdn tich thiét ké mé hinh mdy phay mdt dau, khoan
1o tam trong gia cong chi tiét truc nham muc tiéu nang cao do chinh xdc gia cong cua san pham,
tang nang suat lao dong, tiét kiém chi phi san xuat phuc cdac truong hoc, nha may, doanh nghiép.

Tix khoa: L4 tam; Khoan 16; Miii tam c6 dinh; Mii tam quay, Miii tam khia nham.

ABSTRACT

The article introduces the results of research, analysis and design of face milling machine
model, center hole drilling in shaft machining with the aim of improving product machining accuracy,
increasing labor productivity, saving production costs for schools, factories and businesses.

Keywords: Center hole; Hole drilling, Fixed center bit;, Rotating center bit; Roughing center bit.

1. PAT VAN PE

O céac chi tiét dang truc, do déng tam
giira cac ¢ truc 1a rit quan trong. Dé dam bao
yéu cau nay, khi gia cong truc can phai ding
chuan tinh théng nhat. Chuan tinh théng nhat
khi gia cong chi tiét dang truc 1a hai 18 tdm &
hai dau truc. Nhu vay, 16 tim c6 quyét dinh rat
16n dén do chinh xé4c gia cong chi tiét truc ciing
nhu viéc sir dung dé phuc hoi lai chi tiét truc
trong qua trinh st dung.

Khi gia cong truc dai trung binh 4 <
1/d < 10 hodc truc dai c6 1/d > 10 (trong d6 d
la duong kinh va 1 1a chiéu dai truc) thuong
phai chong tam khi gia céng [2], c6 trudng

hop khong can khoan 15 tdm khi ta ding miii
con nguoce dé ga nhung phuong phap nay ning
suat khong cao, do dong tim cua truc khong
16n [1]. Khi gia cong truc dai dé sir dung chuan
tinh thong nhat bat budc phai phay mat dau va
khoan 15 tdm trén truc [3]. Trong san xuét 1on
néu gia cong 16 tm trén may tién, may phay
hoidc may khoan déu cho d6 chinh xac khong
cao, niang suat thip. Viéc sir dung may khoa
mit, khoan tdm dé gia cong 16 tim sé& cho ning
sudt cao, do chinh xac 16n. Pé nang cao ning
suit lao dong, ha gia thanh san pham, viéc thiét
ké va ché tao may phay mit dau, khoan 16 tim
13 yéu cau can thiét, c6 y nghia khoa hoc va ¥
nghia thyc tién [4].
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2. PHUONG PHAP NGHIEN CUU
2.1. X4y dung diéu kién thiét ké, mé phéng

Dé thiét ké, ché tao thiét bi phay mait
dau va khoan 18 tim c6 hinh dang nhu hinh 1,
ta str dung phan mém Pro/Engineer. Phan mém
nay co tinh nang uvu viét nhu:

Pro/Engineer 1a phan mém cia hing
Prametric Technology, Corp 14 mt phin mém
thiét ké theo tham sd, c6 nhiéu tinh ning rat
manh trong linh viee CAD/CAM/CAE dam bao
kha nang:

- M6 hinh hoa truc tiép vat thé ran;

- Tao cac md dun bang cac khai niém va
phan tr thiét ké;

- Thiét ké tham sé;

- Str dung co s¢ dir ligu théng nhéat;

- C6 kha nang mé phong dong hoc,
dong luc hoc két cAu co khi.
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Hinh 1. Két cau 16 tam [4]

Sau khi phan tich cac s liéu trén hinh
[1] chon dugc mo hinh thiét ké trén hinh [2]:
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Hinh 2. So' do két cau dong hoc ciia thiét bi phay
mat dau va khoan [0 tam

Dong co DCI1 lam quay miii khoan thuc
hién chuyén dong cat khi khoan. Chuyén dong
tinh tién ctia miii khoan duoc thuc hién nhd hai
xi lanh khi nén 1 va 2 mang PCI c6 gin cit
hanh trinh. Pong co PC2 dan dong dao phay,
thuc hién chuyén dong cat khi phay duoc diéu
chinh theo chiéu dai ctia phdi. Chuyén dong
mang phodi vao ra dugc thuc hién nho xi lanh
khi nén 3 ¢6 gin cir hanh trinh.

Khi gia cong, phoi duoc ga dat tai vi tri
ban dau nhu hinh vé&. Cac dong co DC1 va BC2
dugc khoi dong. Xi lanh 3 mang ban may va
phoi dich chuyén dén vi tri dao phay dé phay
mat dau, sau do tiép tuc di chuyén dén vi tri
ctia hai miii khoan tdm. Hai miii khoan tién vao
khoan tdm, dén khi dat chiéu sau can tiét thi lui
vé vi tri ¢ii. Ban may mang phoi [ui vé vi tri ban
dau va tho chi tiét.

2.2. Két qua thiét ké, md phéng

Véi kich thuéc phéi lén nhat D, =
30mm, céc kich thuéc cua 16 tdim 1a: d =2,5; D
<6; L=06;1<3[3]. Tirso d6 két cdu dong hoc &
hinh 2, méay c6 hai chuyén dong chinh: Chuyén
dong quay cua dao phay va chuyén dong quay
ctia miii khoan. Dé thyc hién hai chuyén dong
nay, ta can ding dong co dién mot chidu truyén
qua bo truyén dai dén truc chinh.

Theo tinh toan, sd vong quay gi6i han
ctia dao phay 1a 103 = 173 vong/phit; cong suét
cit cuc dai 13 0,3 kW, ta nhan duoc két qua nhu
sau:

Puong kinh truc phay:
dz >3 M 3 14664 =12,70 (mm)
0,1[c] 0,1.70
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MX
Puong kinh truc khoan: d> 5 0. 2[1] ,

v6i truc thép C45 c6 thé 1ay [1] = 30 N/mm?:

d>; 20600 =15,08 (mm)
0,2.30

Do hai dao phay & hai d4u phéi quay nguoc
chiéu nhau nén mé men xoan tac dung 1én phoi s&
can bﬁng nhau. Do d9, viéc tinh toan luc kep ¢ day
chui yéu dé chdng lai kha nang truot phéi do luc cat
theo phuong chay dao trong qua trinh cit.

Khi chon xy lanh ¢6 dudng kinh trong d
= 10 mm, thay vao cong thtrc:

= \zv = 1720 =2,16 (N/mm’) =
nd” /4 7wl0° /4

21,6 bar=2,16 MPa

p

Nhu vdy, ap suét can thiét cip cho xy
lanh kep phoi 1a 2,16 MPa. Tuong tu, ta tinh
toan duge ap suat ctia cac xi lanh chay dao khi
phay va chay dao khi khoan v6i d =20 mm. Do
ding mot ngudn khi nén cung cap cho ca ba xy
lanh nén chon 4p suét cp cho hé thong 1a ap
suat 16n nhat trong ba p suét trén p = 8,37 MPa
[6]. O duong vao cac xy lanh lam viéc ap suét
thip hon ta dung van giam ap.

Hinh 3. M6 hinh mo phong:

1. Cit hanh trinh; 2. Phéi; 3. Xy lanh kep phéi; 4. Dao phay; 5. Goi
truc phay; 6. Xi lanh tinh tién miti khoan; 7. Ong dan khi: 8. Png
co phay; 9. Bong co khoan; 10. Dau khoan; 11. Xi lanh tinh tién
ban mdy; 12. Hop diéu khién; 13. Céng tic nguon, 14. Than mdy

2.3. Xir Iy s6 liéu va thao luin két qua

Trén co s& md hinh da tinh toan thiét
ké, ching t6i da xay dung duoc mé hinh may
phay khoan 16 tdm [4] trong md dun Part
va Assembly va tién hanh mo phong trong
Mechanism Design. Cac ddi tugng tao trong
ché d6 Part duoc st dung trong cac Ung
dung tiép theo, co thé ché do Drawing hay
Manufacturing. Assembly cho phép tich hop
cac thanh phan thiét ké vao mot mau thiét ké
cudi ciing. Mechanism Design s& phdi hop dé
gia cong cac san pham hoan thién trén cic may
CNC. Nguyén tic trong ché tao may [1] khi
thiét ké, ché tao may thi d§ chinh xéc cua thiét
bi phai chinh x4c cao hon so v6i mdy ché tao
phai tir 1-2 cp. Nén viéc chon may CNC dé
ché tao may phay mat dau va khoan 15 tm can
lwu y dén van dé nay.

S |
Hinh 5. M6 hinh mdy phay mdt dau va khoan 16
tam
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3. KET LUAN

Mb hinh may phay mit dau va khoan 15
tam dé xuit da hoat dong dat muyc tiéu thiét ké,
dua vao tng dung lam mo hinh gidng day tai
Truong Dai hoc Su pham Ky thuét Vinh, dong
thoi c6 thé tng dung trong thuc té san xuat cua
doanh nghiép, nham nang cao do chinh xéc,
tang nang suét lao dong, tiét kiém chi phi san
xuat. %
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