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CHE TAO BAN HUT CHAN KHONG SU DUNG CHO MAY PHAY CNC
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Tém tit - Ché tao dd ga dé nang cao hiéu qua san xuét 1a mot viéc hét
stic can thiét trong gia céng co khi. Trong nguyén cong phay, dé gia
cong nhiing chi tiét co bé day mong (1+5 mm) dat d6 chinh xac cao,
chét luong bé mat dong déu 1a mot viée twong dbi kho. Hién nay, sit
dung ban hiit chan khong dé ga dt cac chi tiét dang tém mong tr¢ thanh
mét phuong 4n mang lai hiéu qua cao ké ca kinh té va ky thuat. Uu
diém ciia phuong phdp ndy 1a gé déit nhanh, chi tiét it cong vénh, c thé
ga dat hau hét cac loai vét liéu c6 bé mit bang phang B0 ban hut chén
khong g0m ¢6 2 phan: Ban hut chan khong va hé thong cép chan khong.
O nghién ctru ndy, céc tic gid tap trung vao viée ché tao ban hiit chan
khong str dung phu hop cho may phay CNC Concept Mill 155 véi hi¢u
qua cao nham dép tmg duoc nhimg uu diém néu trén.

Tir khéa - Ban hat chan khong; dd g4; gia cong CNC; may phay
CNC,; phoi tam

1. Pit van dé

Hién nay, gia cong trén may CNC ngay cang thay thé
cho cac may cong cu truyén thdng. Ngoai viéc tao ra cac
san phdm c6 d6 chinh x4c cao, may CNC con nang cao
ning sudt khi gia cong chi tiét hang loat. Tuy véy, ngoai
cac tinh nang vuot trdi cia may CNC, ching ta can phai
nho dén d6 ga va cac dung cu phu dé tang chét lwong va do
ddng déu cuia san pham gia cong ciing nhu giam thoi gian
thao tac trong qua trinh ga dat phoi [1].

Trong gia cong co khi, d6 gi dong mot vai trd rt quan
trong. Ngoai tac dung xac dinh nhanh chong va chinh xac vi
tri chi tiét trén may, dd ga con gitp nang cao toc do tu dong
hoa san xuét va mé rong kha nang cong nghé ctia may cong
cu ciing nhu may CNC [2]. Bén canh cac do ga sir dung co
khi, thity Iyc, khi nén va tir truong thi hién nay d6 ga sir dung
lyc hat chan khong trd thanh mot Iya chon twong dbi phé
bién boi cac tinh nang wu viét ciia no [2, 3]. Nhimg uvu diém
clia phuong phap ga dat chi tiét bang ban hat chan khong
trén may phay CNC da duoc gidi thi€u trong nhiing nghién
clru ciia cac tac gia trén thé gidi [4, 5]. Chat luong bé mat
ctia chi tiét sau khi gia cong co sir dung ban hit chan khéng
cling da duoc dé cap trong cac nghién ciru nay.

Ban hat chan khong 1a mot dung cu dé dinh vi phéi cho
may gia cong bang lyc hiit chan khong. Nho véy, so vai cac
phuong phap kep chit biang co khi hoiic thuy luc - khi nén thi
Iuc kep sinh ra boi Iyc hut chan khong co thé giit chat chi tiét
ma khong gdy triy su6t, hu hong bé mit sau gia cong. Bén
canh do, tinh wu vi¢t cua dung cu nay so vdi ban tir trudng la
¢6 thé thich hop v6i hiu hét vat liéu khac nhau, ké ca kim loai
va phi kim. Tily vao co tinh va bé day ctia vét liéu ma ngudi

Abstract - In mechanical processing, fabrication of fixtures to
improve production efficiency is very necessary. In milling
operations, it is very difficult to the machining for thin
workpieces (thickness of 1+5mm) with high precision and
uniform surface quality. Currently, using a vacuum table to fix
thin sheet parts has become a popular option. The advantages of
this method are fast fixing, less warping, suitable for most
materials with flat surfaces. The vacuum table kit consists of two
parts: the vacuum table and the vacuum supply system. In this
study, the authors focus on designing and fabricating a vacuum
table that is suitable for CNC Concept Mill 155 milling machine
with high efficiency and satisfy the above-mentioned advantages.
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str dung c6 thé diéu chinh lyc hut chan khong dén gia tri thich
hop dé ¢6 thé vira giir chit chi tiét vira khong gy bién dang
va rung dong boi luc cit khi gia cong. Nho nhitng wu diém dé
ma phuong phap dinh vi nay khong chi dugc ung dung trén
may phay ma con duoc sir dung trén may tién dé gia cong
nhiing chi tiét mong va trong mai phang dé ga nhanh nhiing
chi tiét khong thé dinh vi boi ban tir trén may [2].

O nuée ta, ban hat chan khong phan 16n dugc nhap
khau theo cac may CNC Router gia cong gd tim ing dung
trong san xuat do trang tri ndi that. Ban hut loai nay thudng
¢c6 kich thuéce 16n, d6 chinh xac trong gla cong khong cao
Vi khong thiét ké dé mg dung trong gia cong chi tiét may
(bang kim loai). Cac d6 ga noéi chung tmg dung hut chan
khong trong gia cong co khi thuong duoc cac xuong ty ché
tao theo nhu ciu cu thé st dung cho tung chi tiét riéng biét.
Tuy vay, cho dén nay, cac cong bd ciing nhu tai lidu cu thé
vé viéc thiét ké, ché tao loai dung cu nay con rat han ché.

Trén thi trudong Viét Nam, céc loai ban hut chan khéng
thuong dugc nhap khau hodc ché tao tir mot khdi duy nhét
[6, 7]. Mat trén cua ban hut loai nay ciing ¢6 cac ranh lip
roan va ranh hut chan khong, & mat bén dugc khoan 16 cép
chan khong thong véi cac 16 chia chan khong & mit trén.
Uu diém cua loai ban nay 14 tiét kiém dugc vat li¢u va thi
gian ché tao. Tuy nhién, néu st dung lau dai thi loai ban
hat mot tim nay s& rat kho vé sinh va bao dudng khi phoi
va dung dich lam mat bi hat vao trong long cua ban hut,
gdy tic duong hat va giam ap lyc hut.

Vi vay, trong bai bdo nay, nhom tac gia da nghién ctru
ché tao ban hut chan khong str dung phu hop cho may CNC
Concept Mill 155 hién dang dugc sir dung tai Vién Cong
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nghé Co khi va Ty dong hda, Truong Dai hoc Bach khoa,
Dai hoc Pa Ning. Trinh tu thiét ké, ché tao va lip dat ban
hat chan khdng trén duoc trinh bay cu thé trong nghién ctru
nay. Tir d6, tiy thudc vao ngudn cap chan khong ma nguoi
sir dung c6 thé ga va gia cong cac chi tiét c6 do day hoic
mong VA co tinh khac nhau. Ngoai ra, ban hat chan khong
nay c6 thé dugc diéu chinh luc hat vé cap boi hé thong may
ht, van diéu 4p va binh 6n dinh 4p suét.

2. N¢i dung
2.1. Thiét ké ban hiit chidn khong
2.1.1. Vit liéu

Hop kim nhom A6061 1a vat li¢u dugc chon dé ché tao
ban hit chan khéng trong nghién ctru nay. Nhém A6061 Ia
mot hop kim da dung, thanh phan chu yéu 1a Al, Mg va Si
[8]. Hop kim nay c¢6 d6 bén cao, kha ning chéng an mon tdt
va tinh han tot. Hop kim nhém nay dugc str dung rong rii
trong cac tmg dung két cau chang han nhu hang khong vii
try, ban din, dd ga lap va ¢ dinh, linh kién tu dong hoa va
co khi, khuén gia cong thuc pham, khuén gia cong ché tao.
2.1.2. Phwong phap

Muc dich ctia nghién ctru nay la thiét ké va ché tao ban
hat chan khong st dung phu hgp cho may phay CNC
Concept Mill 155. Vi vay, dua trén thong ) k¥ thuat cua
may phay CNC nhu thé hién trén Hinh 1 [9], ddc biét 1a
thong sb hanh trinh va két cdu co khi ctia ban may dé dua
ra md hinh thiét k& cho phit hop (Bang 1).

Bing 1. Bing cdc théng sé chinh can thiét ké

STT Théng sb Yéu cAu
1 Kich thuge 250x150x40mm
2 Vit liéu Aluminium A6061
3 Luyc hat 1500 + 2500 N
4 Roan st dung Cao su d3mm
gy I
’ - Hanh trinh may:
l X —300mm
" Y — 200mm
Z —200mm
=_ ' it

Hinh 1. May phay CNC Concept Mill 155

Dé tbi wu thoi gian, cong sirc va vat tu trong gia cong
thir nghiém, nhom tic gia dd st dung phin mém
CAD/CAM Creo Parametric 5.0 trg gitip viéc thiét ké, mo
phong lép rap va lap trinh gia cong [10]. Nho d6, dé dang
hinh dung duogc két cAu cua thiét bj trude khi ché tao; le’ip
rap tong thé mé hinh thiét bi & danh gia sy hoan thién cua
két cdu va kich thude so v6i yéu cau thiét ké.

Hinh 2 va 3 thé hién mé hinh ban hut chan khong sir dung
phidn mém CAD/CAM Creo Parametric 5.0 [10]. Ban hut
chan khong duoc thiét ké gdm 2 phan dwoc lién két voi nhau
bsi 6 bulong M6 va c6 kich thuéc tong thé Ia
255x150x40mm. Tam dudi c6 cac ranh théng véi 16 cip
chan khong ctia tim trén. T4m trén ciia ban hut chan khong
¢6 cac ranh 3mm dugc gia cong theo dang ludi 12x12mm

sdu 2.8mm dé dam bao do kin khit khi Iip roan cao su dudng
kinh 3mm. O giita cac rdnh nay c6 cac 16 ren M5 dé c6 thé
khéa hoic mé chan khong thong véi ranh cép khi ciia tam
dudi. Toan by ban hut chan khong c6 thé lién két voi ban
méy phay CNC boi é-t6 hodc cac vau kep nhu Hinh 2.

ban hat chan khéng

ban may phay CNC

Hinh 2. M6 hinh ban hit chan khéng khi gé trén may CNC

c ranh 3mm
tam trén

tAm duéi rénh chan khang

ng cAp chan khong 15 14p bulong

Hinh 3. M6 hinh phan ré 2 nira cua ban hat chan khong
2.2. Nguén cdp chin khong
2.2.1. So do hé théng cdp chan khong:

Dua vao tinh Chét phirc tap ctia chi tiét nén thoi gian gia
cong trén may c6 the nhanh hay chdm. Do do6, hé thong cap
chan khong phai dam bao on dinh ép suat trong thoi gian
d6. Hinh 4 thé hién so do hé thong cap chén khong bao
gom: may hut chan khong, binh tich chan khong, ban hat
chén khéng va cac van ciing nhu dau noi, khoa.

déu noi nhanh

van 1 chi¢u
S

ban hat chan khong

khoa nhanh

may hit chin khdong  binh tich chan khong
Hinh 4. So' d6 hé théng cdp chén khong

2.2.2. Lwa chon may hut chan khong

Hién nay, dua trén chét long cong tac, co 2 loai may
bom hit chan khong pho bién 1a kho va udt (vong dau va
vong nuéc) [11]. Trong nghién ctru nay, tic gid chon loai
may bom hut chan khéng vi nhitng vu diém nhu:

- Moi truong chan khong duge tao ra tinh khiét hon,
khong lan céc tap chat khac.

- Than thién véi m6i truong hon.

- Khéng can theo doi mirc ddu va tinh chat cua dau.
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- Gia ca thap hon so véi loai may dung vong dau hay
vong nudc.

Tuy thude vao vat liéu va ché d6 cat ma luc cit khi phay
1a khac nhau. Vi thé, may hat chan khong can phai dam bao
cung cap Iyc hat di 16n va lién tuc dé khong anh huong
dén chét lwong bé mat cua chi tiét sau gia cong. Dua vao
cac yéu ciu k¥ thuat cong nghé, méay hdt chan khdng kho
Orion KRF25A dugc Iya chon (Hinh 5), véi cac théng sb
nhu sau [12]:

- Cong suét: T50W;
- C6 thé diéu chinh ap luc hut (0 + 100) Kpa;
- Pién nguodn: 3 pha 220V

- Khéi lugng: 29Kkg;

- Luu lugng: 405 - 480 lit/phut;

- Ap suét hat t6i wu: (60 + 80) Kpa.

Hinh 5. May hat chan khong khd KRF25A

3. Két qua
3.1. Ché tgo ban hat chan khong

Sau khi hoan chinh thiét ké tong thé trén phin mém
Creo Parametric 5.0, cac chi tiét ciia ban hat chan khong
duoc gia cong trén mdy phay CNC Concept Mill 155 voi
cac thong s6 da dugc tinh toan va lya chon:

a. Gia cong tAm dudi qua cac bude nhw sau:
1. Phay mat dau: Dao Endmill 10mm.

2. Phay bién dang ngoai 250x150x20mm: Dao Endmill
10mm.

3. Phay céc ranh dan khi: Dao Endmill 6mm.
4. Phay ranh lap ron cao su: Dao Endmill 3mm.
5. Khoan 6 13 1ip bulong: Dao Twist drill 6.5mm.

6. Khoan va taro 15 ldp dau ndi nhanh PC6-01: Dao
khoan 8.5mm, dao taro 1/8 inch.

Hinh 6. Gia céng tam dwdi cita ban hiit chan khong
b. Gia cong tAm trén qua cic buéc nhur sau:
1. Phay mat dau: Dao Endmill 10mm.

2. Phay bién dang ngoai 250x150x20mm: Dao Endmill
10mm.

3. Phay céc ranh khi va lap ron: Dao Endmill 3mm.

4. Khoan-taro 16 dan khi: Dao Twist drill 4.2mm, dao
Tap 5Smm.

5. Khoan-taro 6 15 lip bulong M6: Dao Twist drill
5mm, dao Tap 6x1mm.

6. Phay chir va logo: Dao Bullmill 0.3mm-30 do.

Hinh 7. Gia céng tam trén ciia ban hit chan khong

Sau khi gia cong xong, tién hanh lam nguoi, kiém tra

kich thuéc va lap ghép 2 tam lai v&i nhau. San pham sau
khi gia cong dugc thé hién ¢ Hinh 8 va Hinh 9.

Hinh 8. Tdm trén va tam dudi ciia ban hiit chdn khong
e - 4 N7 P "Ps.‘:ﬁl‘-/" 2

=

%L
thién

Hinh 9. Ban hit chdn khong hoan
Két qua dugc ban hit chan khong vai thong sé nhu sau:
- Kich thude: 250x150x40mm;
- Vit liéu: nhdm hop kim A6061;
- Khéi lugng tinh: 4kg;
- Nguon chan khong: May hut chan khong khé Orion
KRF25A, cong suat 750W,
- Lyc hut t&i vu: (1800 + 3000) N.
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3.1.2. Sir dung ban hit chdn khong trén may phay CNC
Concept Mill 155

B.’;ln' hﬁ:[ chan khépg sau khi duoc ché tao, lép rap s€
duoc két ndi voi hé thong tao chan khong va ga dat 1én ban
may phay CNC (Hinh 10).

Hinh 10. Két néi ban hit chan khéng véi méy phay CNC

Két qua gia cong thir nghiém vai ban hat chan khong
trén mot s vat liéu nhu: Nhwa POM, bakelit, acrylic va
nhom hop kim A6061 (Hinh 11) cho thay, ban hat chan
khong duogc thiét ké hop 1y, thuan tién cho qua trinh thao
tac théo lap phoi nhanh, dam bao duoc do cing vimg trong
qua trinh gia céng. Bén canh do, quy trinh ché tao san phim
nay da dat dwoc cac yéu cu k¥ thuat vé do chinh xac kich
thudc va hinh dang hinh hoc. San pham ché tao xong dap
mg dugc cac yéu ciu ban ddu ma nhém da dua ra.

c) d)
Hinh 11. Gia cdng thir nghiém véi ban hit chdn khéng
a) vdt ligu POM; b) vdt liéu Bakelit, c) vdt liéu Acrylic; d) vit
ligu nhom 46061

4. Két luin

Bai bdo di trinh bay viéc nghién ctru thiét ké, ché tao
thanh cong ban hut chan khong sir dung trén may phay
CNC Concept Mill 155, tmg dung gia cong nhiing chi tiét
dang tAm mong. Thiét bi nay c¢6 thé hat va giir chat hau
hét cac vat lidu co bé mit ga bang ph'fmg v6i lyc hat tbi
da 1én dén 3000N. Trong qua trinh thiét ké va gia cong,
san pham da dugc mo hinh hoa va 1ap trinh trén phan mém
Creo Parametric 5.0 nén da han ché dugc nhimng sai s6 khi
ché tao. Vi kiéu ban hat hai ntra nhu trong nghién ctru
nay thi ta c6 thé dé dang thao lip, vé sinh, bao dudng dinh
ky céc ranh khi bén trong ban hut, néu ¢6 va cham hodc
sai sot khi gia cong lam hu hong bé mit phia trén ciia ban
hut thi ¢6 thé thay thé tam trén ma khong can phai gia
cong lai hoan toan. Chinh vi the san pham tao ra ban dau
da dap ng duoc cac yeu ciu Ve cong nghé va hudng dén
dat dugc cac chi tiéu vé kinh té ky thuat khac. Ngoai ra,
san pham nay c6 thé duoc tmg dung trén cic may phay
CNC khéac dé phuc vu dao tao, nghién curu khoa hoc va
san xuét ciing nhu c6 thé thwong mai hoa san pham ban
hat chan khéng nay.

Loi cam on: Bai bdo nay @ch tai trg boi Trudng Pai hoc
Bach khoa - Pai hoc Ba Nang vai @é tai co ma so: T2021-
02-29.
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