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DANH GIA HIEU QUA LAM VIEC KHI THAY THE DAN HUONG
MONG DBUOI EN TREN BAN DAO NGANG VA BAN DAO PHU
MAY TIEN REN VIT BANG DAN HUONG RAY BI

ASSESSMENT OF WORKER EFFICIENCY WHEN REPLACEING THE SWAY
TARGET INSTRUCTIONS ON HOLDER KNIFE AND SERIES SUPPLY TABLES
WITH BILL INSTRUCTION

Nguyén Khic Chinh, Nguyén Thanh Son
Khoa Co khi Ché tao, Truong Pai hoc Su pham K¥ thuat Vinh

TOM TAT

Hé théng dan hudng lan la nhitng cum chi tiét thanh truot véi cde dwong ranh song song
chira phéi bi hodc con lan tro tdi. Hé thong ndy c6 vai tré nén tang ciia nhiéu iing dung cong nghiép
nham tao ra cac dan huong co do ma sat thd'p va do cung cao, co thé cho tai trong dao dong tir mot
vai gram dén hang ngan kilogram. Chinh vi vdy, né dwoc sir dung chii yéu trong cic mday CNC. Viéc
thay thé né cho mét s6 co cau dan hiedng c6 dién nhw din hidng méng vuéng, dan hwdng méng
chit V, dan hwong mong duoi én trén mot 56 mdy cong cy van nang sé dem lai hiéu qua cao trong

qua trinh lam viéc.

Tir khoa: Ddin huéng ray bi; Dan huéng méng vuéng; Dan hwéng méng V- Dan hudng
mong duoi én.

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.

Keywords: Ball rail guide; Square tenon guide; Mortise guide V; Guiding the swallow's tail

mortise.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
ﬂ TAP CHI CO KHI VIET NAM, S6 293, thang 8 nim 2022

cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

1. MO PAU

Thyc trang mdy tién ren vit van nang
tai Truong Pai hoc Su pham K¥ thuat Vinh noi
riéng va trén thi truong nédi chung la sau mot
thot gian str dung, cac bang may tién ren vit van
ning déu bi mon va mon khong déu. Khi bang
trugt ban dao ngang va ban dao doc phu bi mon
dan t6i qua trinh cit got trén may gay ra hién
tuong rung, gan anh hudng téi do chinh xac,
chat luong bé mit chi tiét ciing nhu sai s6 hinh
hoc va vi tri twong quan giita cic bé mat gia
cong. Truong hop nay thuong diéu chinh cin
dé han ché d6 ro long cua h¢ théng ban truot,
nhung do ban truot mon khoéng déu (thuong
mon cuc bd khu vye thuong xuyén lam viéc)
dan dén khi diéu chinh can trén ban trugt duoc
vi tri nay lai mét vi tri khéac, do dé qua trinh
lam viéc khong con 6n dinh nita. Khéc phuc
tinh trang trén thuong dugc phuc hdi bang cach
cao ra bé mit bang truot bang phuong phap gia
cong ngudi, nhung cd nhiing may tinh trang
mon qué nhiéu dan dén khong con kha ning dé
phuc hdi bang phuong phép nay nita nén danh
phai dirng hoat dong va gay lang phi cho cac co
s& ddo tao ciing nhu cac co s san Xuat.

Viéc phuc héi tinh trang trén nho thay
thé hé théng dan hudng mong dudi én trén ban
dao ngang va ban dao phu trén may ti€n ren vit
van ning bing co cidu din huéng ray bi gitp
nhirng may tién da bi mon ban dao tr¢ lai [am
viéc on dinh va hiéu qua hon, déng thoi ciing
gitip cho céc co s& dao tao nghé ciing nhu cac
co s& san xuét, ché tao co khi tiét kiém duoc
mot nguén Iuc kinh té 16n khi chua can thiét
phai thay thé may méi.

. Thanh Sk
chinh thém

Hinh 1.1. Din huéng mong dudi én

Hinh 1.2. Din huéng ray bi
2. THi NGHIEM

Pé danh gia chat lwong va hiéu qua sir
dung may ti¢n ren vit van nang khi thay thé dan
hudong mong dudi én trén ban dao ngang va ban
dao phu bang dan hudng ray bi, ching ta tién
hanh khao sat d rung va do nham bé mat chi
tiét gia cong trude va sau khi thay thé ray bi khi
tién mat tru tron va tién mat dau trén vat liéu
thép C45 bang dao tién bat chip hop kim ctng.

2.1. Thiét bi thi nghiém

May tién ren vit van nang hiéu OKUMA,
cac thong so6 k¥ thuat cua may nhu sau:

- Cong suat may: 10 KW;

- Cép tdc d truc chinh (vong/phut): 30,
35, 63, 85, 160, 210, 290, 350, 525, 730, 970,
1800;

- Cap toc d6 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.

Hinh 2.1. Hinh anh may tién ren vit van nang hiéu
OKUMA

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 293, thang 8 nim 2022
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU'U - TRAO PO

2.2. Co céu thi nghiém

Thay thé dan huéng mong dudi én ban
dao ngang va ban dao phu bang din hudng ray
bi. Duéi day 1a hinh anh ban dao ngang trudc
va sau khi thay ray bi.

iy 3
Hinh 2.2. Ban dao ngang truoc khi thay ray bi

Hinh 2.3. Ban dao ngang sau khi thay ray bi
2.3. Vat li¢u thi nghiém

Sur dung thép cac bon két cau C45, day
12 loai thép thong dung dugc su dung rong rai
trong nganh co khi. Phéi dugc stir dung cho qua
trinh khao sat gdm ¢ 60 x 300 dung dé tién mat
tru va ¢ 170 ding dé tién mat dau.

Bdng 1. Thanh phan héa hoc ciia thép cdc bon két cau C45, don vi tinh %

Mac Thanh
the C Si Mn S Cr Ni Cu phin
P khac
042+ | 042+ | 042+
45 05 05 05 | < 0,035 | <0,04 | <0,025 | <0,025 | <0,025 -

2.4. Miii dao dung thi nghi¢m

St dung miii dao hop kim bt vit mac T15K6 c6 cac thanh phan héa hoc nhu sau: WC
(79%), TiC (15%), Co (6%), 6," = 1150 MPa, HRA = 90.

DCLNRIL

Kr:a5"

el

h
g

Tm |
DCLNR/L  1896H08 & o~ 90 | We | 18 20 | 34
L L e L o CrRA RIS < R EATAY | SPRE

Hinh 2.4. Hinh anh va théng so ciia dao
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3. KET QUA KHAO SAT VA THAO LUAN

3.1. Két qua khao sat

3.1.1. Két qua d¢ nhdm tign mdt tru ¢ 63 x 300 va tién mét ddau ¢ 170 truwéce va sau khi thay ray bi

Hinh 3.1. Do do nham mat tru

Hinh 3.2. Bo d¢ nham mat dau

Bdng 2. Théng s6 dé nham do dwoc khi tién mat tru ¢ 63 x 300 trueée va sau khi thay ray bi

oan 2 Truéc khi thay ray Sau khi thay ray
Ché dg cat AP AP . 2 | vt et AR AP . %
Vi tri dau | Vi trigitra | Vi tri cuoi | Vi tri dau | Vi tri gitra | Vi tri cuoi
n =390 vg/ph
S=0.21 Ra=3.747 | Ra=3.176 | Ra=2.410 | Ra=0.831 | Ra=2.061 | Ra=1.451
t=0,3
n =525 vg/ph
S=0.21 Ra=4.255 | Ra=3.502 | Ra=2.665 |  Ra=0.632  Ra=1.760 | Ra=1.452
t=0,3
n =730 vg/ph
S=0.21 Ra=4.788 | Ra=4.029 | Ra=2.957 | Ra=1.760  Ra=2.451 | Ra=1.570
t=0,3

Bdng 3. Théng s6 dé nham do dwoc khi tién mat dau ¢ 170 truée va sau khi thay ray bi

i i Trwdec khi thay ray Sau khi thay ray
Che d9 cat
Vitritrong | Vitringoai | Vi tritrong | Vi tri ngoai
n=210vg/ph; S=0.21;t=1 Ra=3.42 Ra=3.93 Ra=1.74 Ra=1.97
n=390 vg/ph; S=0.21;t=1 Ra=2.83 Ra=3.76 Ra=1.95 Ra=2.0
n=525vg/ph; S=0.21;t=1 Ra=4.63 Ra=5.14 Ra=2.52 Ra=2.62
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3.1.2. Két qua dp rung khi tién mdt tru ¢ 63 x 300 va tién mat diu ¢ 170 truwéc va sau khi thay

ray bi

Hinh 3.3. Do do rung khi tién mat tru

Hinh 3.4. Po dj rung khi tién mdt dau

Bdng 4. Vin toc (gid tri dinh) ciia dg rung do dwoc triée va sau khi thay ray bi khi tién tru ¢63 x 300

Trwée khi thay ray Sau khi thay ray
n Vin tc Vin toc Vin toc n GT GT GT
min max B trung binh |  bé nhit 16m nhit
390 1.062 1.854 1.453118 390 1.942294 1.437 2.987
525 1.065 2.579 1.569588 525 2.498 1.832 5.061
730 1.667 8.884 2.515375 730 3.691273 2.514 5.984
Van téc (dinh) Vén téc (gia tri dinh)
10 10

: - —

0 390 525 730

390 525 730 @ GT trung binh == GT bé nhit
=—#—\'3n t5c min=—#=Vin t5c max—e—Van t5c TB == CT I&n nhit
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Bdng 5. Gia toc (gid tri dinh) ciia 6 rung do dwoc triede va sau khi thay ray bi khi tién tru ¢63 x 300

Trwdc khi thay ray Sau khi thay ray
n Gia toc Gia toc Gia toc n Gia toc Gia toc Gia toc
min max TB min max TH
210 4.707 13.94 9.642286 210 8.035 22.03 14.5485
390 6.846 24.66 15.74244 390 6.938 27.17 19.368
525 4.028 47.96 29.16686 525 12.5 43.64 29.51
Gia toc (gia tri dinh) Gia tbc (gid tri dinh)
100 40
B . ﬁ
FA _.——
. % ) e —e
210 390 525 210 390 525
=—#—Gia tocmin —#—Gia toc max —#—Giatoc T8 == g 100 TB ==g=Gia tic Min=—g=_3Gia tdc Max

Bdng 6. Vin toc (gid tri dinh) ciia dg rung do dwoc triée va sau khi thay ray bi khi tién mat dau ¢170

Trwée khi thay ray Sau khi thay ray
o Vantéc | Vin toc Vin the N GT GT GT
min max : trung binh | bé nhat 16n nhat
210 1.912 6.254 4.252857 210 2.0799 1.742 2.588
390 2.484 7.88 4.922 390 2.2265 1.558 3.923
525 2.083 11.88 7.720143 525 4.284 3.046 5.493

15
10

Vén téc (dinh)

&

o
210

—

390

-

525

==@=\/in tHC Min ==@=\Van tdc max =-@==Van tdc TB

(=T S )

Van toc (gia tri dinh)

=

210

390

525

=== GT trung binh ==@=GT bé nhat =@=GT I&n nhat
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Bdng 7. Gia toc (gid tri dinh) ciia 6 rung do dwoc triede va sau khi thay ray bi khi tién

mdt dau ¢170
Truéce khi thay ray Sau khi thay ray
Giatbc | Giatde | Gia tbe Giatbe | Giatée | Giatde
n ; n .
min max TB min max TB
210 4.707 13.94 9.642286 210 8.035 22.03 14.5485
390 6.846 24.66 15.74244 390 6.938 27.17 19.368
525 4.028 47.96 29.16686 525 12.5 43.64 29.51
Gia toc (gia tri dinh) Gia toc (gia tri dinh)
60 A0
40
20
0 > \_— ] 0
210 390 525 210 390 525
= Gia t&c min Gia tOc max Gia t&c TB == Gia toc TB Gia toc Min Gia toc Max
3.2. Théao luan cao hon rat nhiéu khi cit & van tdc cit 1on.

3.2.1. Pdnh gid vé dp nhdam bé mat chi tiét gia
cong trén mday

Can cr két qua d6i sanh trong Bang 2
va Bang 3 cho théy, khi tién mat tru (tién dao
doc), 46 nham bé mit gia cong giam rd rét khi
thay co cdu dan huéng mong dudi én trén ban
dao ngang va ban dao phu may tién ren vit
van niang. Dic biét, khi tién mat dau (dao tién
ngang), két qua nay cho gia tri tbt hon rat nhiéu.

3.2.2. Pdnh gid vé d rung

Can ctr vao két qua do duogc va biéu d6
d6i sanh trén Bang 4, Bang 5, Bang 6 va Bang
7 cho thay, khi xem xét gia tri dinh cua van tdc
rung dong trudc va sau khi thay ray hau nhu
khong thay doi khi cit ¢ toc do thap, tuy nhién
d6 6n dinh gia tri rung dong sau khi thay ray

Gia tri dinh cua gia téc rung dong sau
khi thay ray 16n hon so v6i trude khi thay ray.
Do 6n dinh gi tri dinh cia gia toc rung dong
trude khi thay dat dugc cao nhét & van tdc truc
chinh 525 v/ph va tang manh khi gidm hodc
tdng van tdc, trong khi do on dinh gia tri dinh
gia toc rung dong sau khi thay ray hau nhu
khong thay ddi trong toan vung khao sat.

4. KET LUAN

Thong qua tim hiéu cic may cong cu
CNC, dwa vao cac phén tich, tinh toan trong dé
tai két hop v6i khao sat thuc nghiém gia cong
cit got trén san pham sau khi thay thé ray truot
bi vao bang trugt ngang, trugt doc phu may tién
ren vit van nang, budc déu ta co thé dua ra mot
s6 két luan nhu sau:
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- Dbi voi cac may tién van ning cii, cic
bang trugt ngang va bang trugt doc bi mai mon
nhiéu thi cach khic phuc nén thay bing truot
d6 bang cac ray vudng bi twong tng voi kich
cd cua bang may.

- Sau khi thay ray vao bang truot thi
chuyén dong chay dao 6n dinh hon, d6 nham
bé mit chi tiét gia cong trén may t6t hon trudc
khi thay ray.

- Bang truot ngang, bang truot doc phu
chay bang ray bi rat dé bao dudng, sira chira
hodc thay thé khi ray trugt bi hu hong.

- Nén trién khai thay thé & mot s may
tién c6 bang trugt ngang, truot doc phu bi mon,
bi ro long tai cac co s¢ dao tao nghé cit got
kim loai (trong d6 c6 Xudng cit got tai Truong
DPai hoc Su pham Ky thuat Vinh) hodc cac phan
Xuong san xuat co khi trén thi truong dé dua
cac may do tro lai hoat dong hi¢u qua hon. %
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