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Bai bao nay gidi thiéu vé mot phurong an cai tién may khoan ban dé mé rong kha ning gia cong
clia may. Bang cach ting tim vdi cua truc chinh, méay sau cai tién co thé gia cong duoc cac chi tiét
¢6 kich thude 16n vuot qua kha ning cho phép trude kia. Trong bai bao nay, cac két cau dé mo
rong kha ning gia cong may da dugc trinh bay. Dong thoi cac két cdu thém vao déu duoc tinh toan
dam bao diéu kién bén trong trudng hop cit ning né nhat. Sau khi tinh toan thiét ké, nghién ciru
nay da duoc ap dung dé cai tién may khoan ban cta Doanh nghiép tu nhan co khi chinh xac Théi
Ha. Tam véi ciia may cai tao da kéo dai tir 145 mm lén 400 mm. Thyc té san xuit cho thdy,
phuong 4n cai tién nay rat hiéu qué giup co so c6 thé gia cong duoc cac sang ¢& 16n ma khong can

dau tu may khoan can.

DAT VAN BE

May khoan ban 12 mot may coéng cu rat phd
bién dé gia cong cac 16 véi do chinh xac vira
phai. Kha nang cong nghé cia may khoan phu
thudc vao duong kinh 16n nhat cia mili khoan
¢6 thé 1dp trén truc chinh va khoang cach tir
tam truc chinh ctia may tdi tam cot do I cua
may (xem Hinh 1). V&i cac may khoan ban,
khoang cach ndi trén 1a ¢b dinh va nd quyét
dinh kich thudc co thé khoan duoc 16n nhat
cta chi tiét. Trén thuc té nhiéu khi cac co so
san xuét nhan dugc cac don dat hang gia cong
chi tiét co kich thudc 16n vuot ngoai tim voi
cua may khoan ban ma co s¢ dang c6 (vi du
cac sang hodc cac chi tiét co kich thudc 16n,
duong kinh > ® 600 vv...).

Véi cac chi tiét 16n nay kich thu6c can khoan
cia ching dd vuot qua tdm véi ciia may
khoan ban nén dé khoan nhitng 13 trén chi tiét
nay thuong phai sir dung may khoan can. Néu
co s& san xuat khong c6 may khoan can sé
phai dau tu thém may khoan cin - 1a may c6
gia thanh dau tu 16n hon rét nhiéu may khoan
ban (gia may khoan can tbi thiéu Ia
50.000.000 VND chua ké VAT) [1].

Vi Iy do néu trén, viéc cai tién may khoan ban
dé nang cao kha ning gia cong cua may 1a rat
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can thiét va hiéu qua v6i nhitng co sé chua co
diu kién hodc chua can thiét phai dau tw may
khoan can. Bai bao nay vira gidi thiéu mot
phuong 4n cai tién may khoan ban dé mo
rong kha nang cua may, cho phép khoan duogc
céc chi tiét ¢6 kich thudc 16n. Két qua nay da
dugc ap dung thuc té tai Doanh nghiép Thai
Ha dat két qua rat tot.

PHUONG AN CAI TAO MAY

Véi muc dich cai tién nang cao kha ning gia
cong cua may khoan ban sao cho vira dat
dugc cac yéu cau vé ky thuat dong thoi dé
ché tao va ré tién. Ap dung cu thé cho may
ban trong doanh nghiép Thai Ha cé nhan
hiéu ZQ41-13. May c6 cac thong sd k¥ thuat
nhu sau:

Puong kinh 16 khoan tdi da (thép thuong)
Dmax = 13 (mm), khoang cach tur truc chinh
tdi truc ¢t may | = 180 (mm), duong kinh cot
may d. = 70 (mm). T4c gia dé xuit phuong 4n
céi tao nhu sau: Thdo méi ghép giiva u chinh
voi cot dieng mdy khoan va ghép thém mot
tam dé trén cé cdt phu dé mo rong tam voi
cua tryc chinh cia may.

Véi phuong 4n nay ta phai ché tao thém cot
phu c6 két cau, do chinh xac giéng véi cot
chinh (nguyén ban theo may) va mot tim d&
roi han voi nhau. Két cAu cu thé nhu hinh 1.
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Pé dam bao dd chinh xac tAm d& dugc gia
cong phiang hai mit song song v6i nhau, mat
dau cot phu dugc han vuéng goc voi tam d&
(A). Tam d& duoc han vudng goc véi dng 16t
con Ong 16t dugc chdng xoay nho vit ham.
Ngoai ra khi can thay doi tAm véi ciia may ta
chi can thao vit hdm va thdo rdi mdi ghép
gitia u chinh vai cot phu.

Uu diém: két cAu don gian, d& ché tao, gia
thanh ché tao ré va ta co thé thay thé tim d& dé
¢6 cac tim voi I khac nhau bang cach thao vit
ham va mdi ghép giira u chinh va cot phu
Nhwoc diém: do su dung mdi han nén do6
chinh xéac khong cao.

Vithim ™

U chinh \'\

/

Cot phu

Tim 35

W7 Miii khoan

Ong 16t 7= 180 (mm)
1.,=460 (mm)
d. =70 (mm)

do =120 (mm)

vit liim

Cot may I~
I
I

Hinh 1. So d6 méay khoan ban duoc cai tién

TINH TOAN THIET KE CAC CHI TIET VA
MOI GHEP
Tinh lyc c,flt (lwec doc truc Pyx) va momen
cat lon nhat (khi str dung v6i miii khoan c6
dwong kinh 16m nhat)
Trong nguyén cong khoan lyc doc truc Px co
gia tri kha lon va c6 xu hudng chong lai
chuyén dong chay dao. Luc Px c6 gié tri dugc
tinh theo cong thirc sau:

Pxmax = 10.Cp.D%.S . Kp [3]
Pymax = 7341 (N)
Momen cit do lyc }ié})’ tuyén P, gdy ra xoan
miii khoan va cac ket cau khac.
M = 10.C.D%.S .Kp [3]
M = 27363 (N.mm)
Tinh bén cho tim dém va méi ghép
Tinh bén cho méi ghép han tai A

Tach hé vat, taj A ta tinh dugc céac phan luc
tac dung 1én moi han (hinh 2).
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Hinh 2. Tach u chinh, tinh bén mbi ghép han tai A
Pa=Pyx—G=7341-350=6991 (N)

My wén = 1289880 (N.mm)

Ma xoin = M = 27363 (N.mm)

Voi G la trong luwong cua u chinh

Ta’i tié:[ dién nguy hiém ctia mbi hép s€ co &ng
suat cat ta tong hop tir 3 thanh phan tmg suat
cat do P, Ma xoin. Ma uén 12 Tp, ,Txoan » Tuon

Tph = \/(TP - Tuon)z + Tfoan < [T]I

I:)A . 4'MAuon .
TP = o a4 'Tuon :—2 !
0,7k.z.d, 0,7k.z.d;
_2M

r — A x0an 2
om0, 7krd? g

Bé rong canh han tai A : ks > 5,33 (mm)

Véi tng suét cat cho phép ciia méi han hod
quang tay que han 942 [t]’ = 90 Mpa [3]
Tinh bén cho tAim d& va moi ghép han tai B
(hinh 3)

* Tach tam dé ta tinh duoc phan lyc tai moi
han B

Ps =Pa=6991 (N)

Mg wsn = 3247360 (N.mm)

Ma xoin = MB xotin = 27363 (N.mm)

Ung suat cét tong hop tai mdi han B

TB = \/(TP + Tuon)z + z->§oan < [T]I

PB . 4"I\/IBuon .
Tp s — ’Tuon :—2 )
0,7k.z.d, 0,7k.z.dg
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Hinh 3. T4ch tdm d& tinh bén tim d& va mdi ghép
han tai B

Bé rong canh han kg > 4,5 mm.
* Tinh bén cho tam do:

Chon trudc b§ rong cua thm b = 150 mm.
Tam d6 lam bang thép CT3
T cong thuce

0, = sun_<[g] 2]
(b.5%)/6
Chiéu day tim d& :
[
S> OMp uon =17(mm)
blo,]

Tinh bén, chon vit ham
St dung vit him vao than cot dé chdng xoay
do momen Mg ,oin = 27363 (N.mm). Do d6 ta
phai xiét chit vit d tao ra momen ma sat 16n
hon momen ngoai lyc :

EOH
7 107 B
R =
H
a)

Mms >M B xoan => fvzrizi =k.M Bxoan [2]
k

oy KMo 162733 oy
f.~z 0,15 —1
2 2

Duong kinh chan ren cua vit: d;

a,> 23 _1085mm) )
z.[oy]

Chon vit hdam M12. Véi [oy] = 110 MPa la
g sudt kéo cho phép cua vat liéu vit.

KET QUA VA THAO LUAN

- Céc chi tiét dugc thiét ké déu thoa man diéu
kién cit ning né nhét tng véi duong kinh 18
Dnax =13.

- Két cau cua nhitng chi tiét thém vao dugc
xac dinh nhu (hinh 4), bé rong cac canh han k
=6 mm.

- P4 mo rong kha ning gia cong cia may
khoan ban. Tam v&i ciia may duoc ning 1én
tr 145 (mm) 1én 400 (mm) nén c6 thé gia
cong duge cac chi tiét ¢6 kich thude 16n nhu
cac sang c6 duong kinh ®620 (hinh 5a).

- Chi phi ché tao dé mé rong kha ning gia
cdng méy 1a 1.300.000 VNP - thip hon nhiéu
so v6i mua may khoan can (ré nhét
50.000.000VND) [1].
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Hinh 4. Cac chi tiét ché tao thém
a- Tam do; b - Cot phu, ¢ - Ong 6t
- Hinh anh cua chi tiét sang @620 va may khoan ban duoc cai tién & doanh nghiép Thai Ha.
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a)

b)

Hinh 5. Anh chup gia cong sang ®620
a - anh chi tiét sang @620; b - may dwoc cdi tién dang khoan sang @620

Két luan

Tir cac két qua nghién cru trén c6 thé rit ra
cac két luan sau:

- C6 thé mé rong kha ning gia cong ctia may
khoan ban dé gia cong cac chi tiét c6 kich
thudce 16n.

- Phuong 4n kéo dai tdm véi cua truc chinh
méy khoan ban dé mé rong kha ning gia cong
clia may rat hiéu qua.

Tam véi ciia may khoan ban ZQ41-13 da
dugc mo rong tir 145 mm 1én 400 mm. Kich
thudre chi tiét 16n nhat gia cong dugc trén may
da dugc mo rong 1én hon 2 lan.
SUMMARY
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STUDY ON INNOVATIVE PROJECT TO EXPAND MACHINING
CAPABILITIES OF A TABLE DRILLING MACHINE

purchase a radial drilling machine.

- Két qua phuong an mé rong da thuc hién
cho thay hi¢u qua kinh té rat cao.

Le Xuan Hung®, Vu Ngoc Pi
Thai Nguyen University of Technology

This paper introduced an innovative project to expand machining capabilities of a table drilling machine. By
increasing the reach of the spindle of the machine, the innovative drilling machine can drill parts which have the
size beyond the capacity of the old machine. In this paper, the structure of the innovative machine was presented.
Also, added parts to the old machine were calculated in the cases of having heaviest cutting forces. The innovative
machine, has been applied to machine holes of large screens at Thai Ha Private Enterprise for Precision
Manufacturing. The reach of the spindle of the innovative machine has been changed from 145 mm to 400 mm. It
can be concluded that using the innovative machine is very efficient because the enterprise does not need to
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