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Nghién ciru cdi tién bang trwgt chong mai mon cuaa
chuyén dong ban dao ngang trén may tién ren vit van nang
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Abstract: Roller guides are slider assemblies with double parallel grooves, containing either a ball
bearing or a load-bearing roller. The system serves as the foundation of many industrial applications to
create low-friction and high-rigidity guides that can handle loads ranging from a few grams to thousands
of kilograms. Therefore, it is mainly used in CNC machines. Replacing it for some classical guides such as
square tenon guide, V tenon guide, swallowtail tenon guide on some universal machines will bring about

high efficiency in working process.
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1. Mé diu

Thuyc trang may tién ren vit van nang tai Trudong
Pai hoc Su pham Ky thuédt Vinh noi riéng va trén
thi truong ndi chung, sau mot thoi gian s dung cac
bing may tién ren vit van ning déu bi mon va mon
khong déu, khi bang truot ban dao ngang va ban dao
doc phu bi mon din t6i qua trinh cét got trén may
gdy ra hién tugng rung, gan anh huong téi do chinh
xéc, chit luong bé mat chi tiét cling nhu sai s6 hinh
hoc va vi tri twong quan giira cac bé mit gia cong.
Trudng hop nay thuong didu chinh cin dé han ché
do ro long cua h¢ théng ban trugt, nhung do ban
truot mon khong déu (thuong mon cuc bd khu vuc
thudng xuyén lam viéc) dan dén khi diéu chinh cin
trén ban trugt dugc vi tri nay lai mat vi tri khac, do
d6 qua trinh 1am viéc khong con 6n dinh nita. Khic
phuc tinh trang trén thuong dugc phuc hdi biang
cach cao ra bé mit bing truot bang phuong phép gia
cong ngudi nhung c6 nhiing may tinh trang mon qua
nhiéu dan dén khong con kha ning dé phuc hoi bing
phuong phap nay nita nén danh phai dung hoat dong
va gdy lang phi cho céc co sé dao tao cling nhu cac
co sO san xuat.

Viéc phuc hoi tinh trang trén nho thay thé hé
thong dan huéng mong dudi én trén ban dao ngang
va ban dao phu trén méy tién ren vit van ning bang
co cdu dan huéng ray bi gitip nhitng may tién di bi
mon ban dao trd lai 1am viée 6n dinh va hiéu qua
hon, ddng thoi ciing gitip cho cac co s6 dio tao nghé
cling nhu cac co s san xuat ché tao co khi tiét kiém
dugc mot nguf")n luc kinh t& 16n khi chua can thiét
phai thay thé may moi.

roller elements

Hinh 1.2. Dan hudéng ray bi

2. N§i dung nghién ciru
2.1. Péi twong nghién ciru

May tién ren vit van nang hiéu OKUMA, cac
thong s6 ky thudt ciia may nhu sau:

- Cong suat may: 10 KW

- Cép tbc do tryc chinh (vong/phut): 30, 35, 63,
85,160, 210, 290, 350, 525, 730, 970, 1800

- Cép téc do chay
dao (mm/vong): 0.05,
0.06, 0.07, 0.08.......
0.20, 0.22, 0.24, 0.27,
0.29, 0.33, 0.38, 0.41,
0.44, 0.48, 0.53, 0.59,
0.63

- Chiéu cao truc chinh: 160 mm

- Chiéu dai bang may: 1200 mm
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Hinh 2.1. Hinh anh may tién
ren vit van nang hiéu OKUMA
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2.2. Pham vi nghién ciru

Thay thé dan huéng mong dudi én ban dao ngang
va ban dao phu bang din hudng ray bi. Duéi day la
hinh anh ban dao ngang trudc va sau khi thay ray bi.

Hinh 2.3. Ban dao ngang
sau khi thay

Hinh 2.2. Ban dao ngang
trieoc khi thay
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Hinh 3.1. Do dg rung khi tién mdt dau
Bang 3.1.Van toc (gia tri dinh) cia dé rung do dwoc

ray bi ray bi trudc va sau khi thay ray bi
2.3. Khdo sit qud trinh nghién ciu cai tien (onaipiit) | |y | Ven gt x| VAR 06 TP
2.3.1. Vit lieu dung dé khao sat qua trinh gia cong
truede va sau khi cdi tién 210 1912 6.254 4252857
Str dung thép cac bon két cau C45 1am mau thi 390 2.484 7.88 4.922
cho qué trinh gia cong, day la loai thép thong dung 525 2.083 11.88 7.720143

dugc sir dung rong rai trong nganh co khi. Phéi dugc
sir dung cho qua trinh khao sat 1a ¢ 170 ding dé tién
mit dau.

Bdng 2.1. Thanh phdn héa hoc ciia thép cdc bon két

Van toc (gia tri dinh)

cau C45, don vi tinh % : —
Méc| C | Si | Mn | P S Cr Ni | Cu |Thanh e o
thép phin Vi 6 min —emVin 6 max —mVin T
45 042 042 |0.42+| 0,035 |<0,04| <0,025 |<0,025|< 0,025 kh-ac Bdng 3.2. Van toc (gid tri dink) ciia 46 rung do
0,5 405 05 dwoc sau khi thay ray bi
n Van t6c min Van t6c max Vin téc TB
2.3.2. Vat liéu ding dé khao sat qud trinh gia céng (vong/phi) | (m/s) (m/s) (m/s)
truede va sau khi cdi tién 210 2.0799 2.338 1.742
Str dung miii dao hop kim bt vit mac T15K6 cb 390 2.2265 3.923 1.538
cac thanh phan hoa hoc nhu sau: WC (79%), TiC 523 4.284 5.493 3.046

(15%), Co (6%), 5," = 1150 MPa, HRA = 90.
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Hinh 2.4. Hinh anh va théng sé cia dao
2.3.3. Che do cat cua qua trinh khao sat
Bang 2.2. Thong so cong nghé gia cong

Van téc (gia tri dinh)

oRr N Ws GO

210

—

390 525

«=@=GT trung binh ==@=GT bé nhat ==@=GT I¢n nhat

Van tdc 16n nhat ciia rung dong hé thong sau khi
thay ray giam rd rét. Cu thé & van toc cat 390 vg/ph
gié tri rung dong thay doi tir 7,88 m/s trudc khi thay
ray xudng 3,923 m/s sau khi thay ray, ¢ téc do 525
vg/ph gia tri rung dong thay doi tir 11,88m/s trudce
khi thay ray xubng 5,493 m/s sau khi thay ray.

Thong sé | n (vong/phut) S (mm/vong) t (mm) 1

T Bang 3.3. Gia toc (gia tri dinh) cua dj rung do duoc

1. 100 0.21 1 trudc va sau khi thay ray bi

2. 390 0.21 ! n Gia téc min Gia téc max Gia toc TB

3. 525 0.21 1 (vong/phiit) (m/s%) (m/s%) (m/s?)
3. Két qua khio sat va thao luin 210 4.707 13.94 9.642286
3.1. Két qua khdo sdt dé rung khi tién mat dau ¢ 390 6.846 24.66 15.74244
170 trwde va sau khi thay ray bi SE) 4.028 47.96 29.16686
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Gia tdc (gia trj dinh)

40
20

0 =

210 390 525

=8=Gia tdc min === Gia téc max Gia t6c TB

Bdng 3.4. Gia toc (gid tri dinh) ciia do rung do dioc
sau khi thay ray bi

n Gia toc min | Gia téc max Gia téc TB
(vong/phiit) (m/s?) (m/s?) (m/s?)
210 8.035 22.03 14.5485
390 6.938 27.17 19.368
525 12.5 43.64 29.51

Gia toc (gia tri dinh)
20
20 /
.__...—-——_"‘
210 390 525

=@=—Gia toc TB ==@==Gia téc Min Gia tdc Max

3.2. Két qua khdo sdt dp nhdm khi tign mat dau ¢
170 trwée va sau khi thay ray bi

Hinh 3.2. Po dd nham sau khi tién mat dau
Bang 3.5 Thong so do nham do dweoc khi tién mat dau
¢ 170 truce va sau khi thay ray

. i Trwéc khi thay ray | Sau khi thay ray
Ché dj cat Vitri Vi tri Vi tri Vi tri
trong gan| ngoai | ftrong | ngodi
tam gan bién | gan tdm | gan bién
n=210, 8= 0,21, | Ra=3.42 | Ra=3.93 |Ra=1.74| Ra=1.97
t=1
n=390, S= 0.21, | Ra=2.83 | Ra=3.76 |Ra=1.95| Ra=2.0
=1
n=1525,8=0.21,| Ra=4.63 | Ra=5.14 |Ra=2.52| Ra=2.62
=1

3.3. Thdo lugn

Can ctr vao két qua do dugc va biéu d6 dbi sanh
trén cac bdang 3.1, 3.2, 3.3, 3.4, va bang 3.5 cho théy,
khi xem xét gia tri dinh cta vén tdc rung dong trudc
va sau khi thay ray hau nhu khong thay doi khi cat
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& tc do thap, tuy nhién do 6n dinh gia tri rung dong
sau khi thay ray cao hon rat nhiéu khi cit ¢ van toc
cét 16m.

Gi4 trj dinh cua gia tbe rung dong sau khi thay ray
16n hon so v&i trude khi thay ray. Do 6n dinh gia tri
dinh cua gia toc rung dong trude khi thay dat dugc
cao nhét & van tdc truc chinh 525v/ph va tang manh
khi giam hodc ting van toc trong khi do 6n dinh gia
tri dinh gia toc rung dong sau khi thay ray hau nhu
khong thay ddi trong toan viing khao sat.

Cin ctr két qua dbi sanh trong Bang 3.7 cho thiy,
khi tién mit dau (tién dao ngang) d6 nham bé mit gia
cong giam rd rét khi thay co cu din huéng mong
dudi én bang dan hudng ray bi trén ban dao ngang.
4. Két luan

Théng qua tim hiéu cac may céng cu CNC, dya
vao cac phén tich, tinh toan trong nghién ciru két hop
v6i khao sat thuc nghiém gia cong cat got trén san
pham sau khi thay thé ray truot bi vao bang truot
ngang trén may tién ren vit van ning, budc dau ta co
thé dua ra mot s6 két luan nhu sau:

-Dbi voi cac may tién van ning cii cac bang truot
ngang bi mai mon nhiéu thi cach khic phuc nén thay
bang truot d6 bang cac ray vudng bi twong tmg véi
kich c& cua bang may.

- Sau khi thay ray vao bang truot chuyén dong
chay dao ngang 6n dinh hon, khong ro 1ong.

- Bing trugt ngang chay bang ray bi rat d& bao
dudng, stra chita hodc thay thé khi ray truot bi hu
hong.

- Nén trién khai thay thé & mot s may tién co
bang truot ngang bi mon, ro long tai cac co so dao
tao nghé cat got kim loai (trong d6 co Xuong Cit got
Truong Pai hoc Su _pham Ky thuat Vinh) hodc cac
phan xudng san xuat co khi trén thi truong dé dwa
cac may do trd lai hoat dong hi¢u qua hon.
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