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TOM TAT

Su xudt hién ciia cac may CNC da nhanh chong thay déi viée san xudt con g nghiép. Cac
duong cong duoc thue hién dé dang nhu duong thang, cdc cau triic phire tap 3 c];féu ciing dé dang
thire hién, va mét luong lon cac thao tdac do con nguoi thie hién diroc giam thiéu. Viéc gia tang tir
dong hoa trong qud trinh san xuat véi may CNC, tgo nén sy phat trién dang ké vé chinh xdc va chat
lwong. Ky thudt tw dong cua CNC giam thiéu cdc sai sét va givip nguoi thao tac ¢ théi gian cho
cdc cong viéc khac. Ngoai ra, con cho phép linh hoat trong thao tac cdc san phdm va théi gian can
thiét cho thay doi may moc dé san xudt cac linh kién khac. Bai bdo trinh bay quy trinh thiét ké ché
tao may CNC 4D chuyén gia cong cdac chi tiét loc binh. Két qua cho thdy, kha nang chit déng ché
tao may CNC 4D tai Viét Nam.

Tw khoa: Mday CNC 4D, Van toc; Gia toc; Ung sudt cho phép; Truc xodn.
ABSTRACT

The appearance of CNC machines have quickly changed the industrial manufacture. All
curves are easily made such as straight lines and 3-dimensional complicated structures are also
easily made, a large number of people s actions are accordingly minimized. Increasing automation
during the production process towards CNC machines has already created a significant development
in terms of accuracy and quality. Automated technologies of CNC machines help to minimize many
errors and help users have more time for other tasks. In addition, they allow users to be flexible
in operating products and necessary time for changing machines to manufacture more other spare
parts. This article is to present the designing and manufacturing process of 4D CNC machines,
specializing in making parts for fortune vases. The findings show the initiative possibility to make
4D CNC machines in Vietnam.

Keywords: 4D CNC machines; speed; acceleration; allowed stress, rotation axe.
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1. GIOI THIEU

Nganh Céng nghiép ché tao va sir dung
méy CNC ngay cang phét trién, sy da dang va
do chinh x4c cia san phim ngay cang duoc
nang cao. Do d6, may CNC vin ngay cang phat
trién ning cao vai trd ciia minh trong linh vyc
san xuét va giir vimg nhimg vai trd co ban quan
trong dd dua may CNC tr& thanh mot phin
khéng thé thiéu trong san xuét cong nghiép.
Déu tién 12 kha ning tur dong hoa sin xuét. May
CNC khéng chi quan trong trong nganh Co khi
ma con trong nhiéu nganh khac nhu: May mic,
gidy dép, dién tir v.v. Bit cr mady CNC nio
ciing cai thién trinh d6 tu dong hoda ciia doanh
nghiép: Thao tic ciia ngudi van hanh it, thim
chi khéng con phai can thiép vao hoat dong cua
may. Sau khi nap chuong trinh gia c6ng, nhiéu
méy CNC c6 thé tw dong chay lién tuc cho tdi
khi két thiic va nhu vay, gidi phong nhin huc
cho cong viéc khac. May it xay ra héng hdc do
161 van hanh, théi gian gia cong dwoc dy bao
chinh xac, ngudi van hanh khéng doi héi phai
c6 k¥ ning thao tac (chan tay) cao nhu diéu
khién may cong cu truyén théng.

Tai Viét Nam, mdy CNC dugc st dung
rong rdi nhim phuc vu cho su phat trién cua
nén kinh té. Tuy nhién, cac may CNC dang sir
dung trong nuéc da phin nhép tir nude ngoai,
nén gia thanh cao va cong tac bao tri rit han
ché. vi thé, né da tao nén nhimg han ché nhét
dinh trong viéc 4p dung cong nghé gia cong
chinh xé4c cao trong cong nghiép [1], [6-8], [9-
11].

Dé giai quyét vin d& phai ché tao thanh
cong cac may CNC cdng nghiép ngay tai Viét
Nam, nhim phuc vu cho qué trinh san xuét.
Cac trung tdm nghién ciru, cac nha khoa hoc
da c6 nhimg budc tién nhét dinh trong linh vue
nghién ctru va ché tao may CNC trong nudc.
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Mot s6 dé tai vé may CNC duoc quan
tam dén 1a:

Nghién ctru thiét ké va ché tao may
CNC bing nghiéng thay dao tr dong: Sau qua
trinh nghién ciru va tinh toan, PGS,TS. Vi
Hoai An cing cong sy da ché tao thanh cong
mdy May tién TN25- CNC bang nghiéng thay
dao tu dong.

Nghién ctru thiét ké va ché tao ban may
CNC 2D dan dong bang dai (TS. Pham Céng
Bing- 9/2013): Day 14 dé tai cia Trudmg Dai hoc
Bach khoa TP. H Chi Minh dt hang va nghiém
thu thang 9/2014, két qua 13 ché tao thanh cong
ban may CNC 2D din dong bing dai.

Nghién ctru thiét k& va ché tao trung
tam tién, phay CNC tich hgp (TS. Nguyén Tién
DPong): Tao ra dugc md hinh may CNC tién,
phay tich hop, dudng kinh c6 thé tién duoc tir
100 dén 800 mm, d6 chinh xac v tri khong tai
0,005 mm, h¢ théng thay dao tir dong, 6 dao tir 4
dén 16. Téc d6 di chuyén nhanh trén 15m/phut.

Nghién ctru, ché tao may dot tu dong
CNC ( TS. Nguyén Dic Trung): Ché tao dugc
mdy ddt véi tée d6 16n nhét tir 60 dén 300 nhat/
phut, kjch thudc tAm thép d6t, dap duoc tir
1000 dén 4000 mm.

Nghién ciru, ché tao trung tdm gia cOng
phay ngang ty dong CNC 4 tryuc (TS. Hoang
Vinh Sinh): Ché tao dugc mé hinh may, do
chinh x4c vi tri khong tai 0.005 (mm), hé théng
thay dao tu dong tir 16 dén 32, téc d6 di chuyén
nhanh trén 10m/ phut.

Nghién ciru thiét ké ché tao cac bo didu
khién sb (CNC) théng minh va chuyén dung
cho cac h¢ thong va qua trinh phie tap (TS.
Thai Thi Thu Ha - 2006): San phim cia da t3
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14 mo hinh may CNC 3 truc v&i bd diéu khién
théng minh, mé hinh didu khién téng quat, mo
hinh Hexapol, hé théng dinh lugng nhiéu thanh
phin, bd diéu khién cai tién hé théng dinh
lugng vit.

Sau qué trinh nghién ciru va tim hiéu
vé may CNC, nhém tic gia nhan ra dugc tim
quan trong ciia may CNC d6i véi viéc gia cong
san xudt cac chi tiét doi hoi su chinh xac cao
hodic céc chi tiét m§ nghé doi héi su tinh xdo.
Véi muc tiéu dit ra ctia nhém nghién ciru 1a ¢6
thé gia cong dugc cac san phim co khi chuyén
dung nhu banh ring, truc con... va tranh gd nén
nhém quyét dinh chon dé tai 13 ché tao may
CNC 4 truc va dao ngang va may thudc dang
Router. Vi may CNC 4 truc dang Routor c6 0
linh hoat, cling nhir 4§ cimg vimng khi gia cong
tuong d6i cao, do ban gia cong dugc dit ch
dinh.

2. TINH TOAN VA LUA CHON CAC CHI
TIET

2.1. Xéc dinh kich thwéc, khoi lwgng va chi
tiét may ciia méd hinh [2,3,4]

Theo so dd dong hoc 0 H, ta thiét ké mé
hinh ¢4 CNC 4 truc dao ngang trén phan mém
SolidWorks 2016 ( hinh 3.14), ta xdc dinh dugc
c4c thong sb co ban sau:

Kich thuéc téng thé cia md hinh:
845x790x1500 mm.

Hanh trinh cac truc:

- Truc tinh tién 1 — truc: 450 mm.

- Tryc tinh tién 2 — Truc: 200 mm.

- Tryc tinh tién 3 — Truc: 1200 mm.

- Truc quay 4 — Quay 360° quanh truc
tam cua no.
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2.2. Tinh todn va lira chon mdt so chi tiét cho
bé truyén dong

Khau 1:

Vit liéu cua truc 13 thép C45. Ung suit
cho phép, xéc dinh Ung suat kéo nén cho phép:

[c.]=[0.]= [C"] 650 =217 MPa) (1)

Ta gia sir trong lurcjng cua khau 1 1a 95
kg, vy G = 950(N).
=0, =kP, + (P, +2P, +G) = 0, =1,4.68,43775+0,2.(343,375+ 2.171,6875 + 950) = 423,16

Xac d\inh so b dudng kinh trong cua
ren theo d0 bén kéo nén:

4.1,3.F,

z|o]

Ta chon d, = 20 (mm), viy ta chon truc
vitme dwong kinh 20 mm, budc 10 mm, cac
thong so cla truc vitme. Pudng kinh bi:

d, =0,11.d=0,1120=2,2 (mm)  (3)

d 2 =17,965 (mm). @)

Budc vit:

=d,+1=2,2+1=3,2 (mm) )

Hi¢u suit bién d6i chuyén dong quay
thanh tinh tién:

tan(y,)
tan(y, +4)

tan(2,59)
tan(2,59 +0,0405)

=0,985 (5)

D€ han ché cac dang hong néu trén,
nguoi ta tinh bén toan b truyén vit dai 6¢ theo
cac chi tiéu sau:

F,<[F,];o o, <[o.];p<[p]-
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Trong do: F_la luc doc truc tac dung Ién
truc vit, [F_] 1a luc doc truc cho phép, otd la ing
sut sinh ra trén tiét dién chan ren, co duong
kinh d, cua vit, [c,] Ia {ing suét cho phép, p la
ap suat trén bé mat tlep xuc cua ren, [p] la ap
suét cho phép. Kiém tra diéu kién 6n dinh.

Xac dinh luc doc truc cho phép theo
] 7*EJ

S(ud, )’
dun dan héi cua thép ché tao truc vit, R=2,1.10"
(N/m?), J 1a m6 dun quan tinh cua tiét dién ren
zd!  7.(20.107)

64

hé sbantoanS=2,5+4.ChonS=2.5, u1a hé

cong thie: [ F, (3.30), véi: E 1amo

o =7,86.10" (m*), S

sb lién két cua truc vit: p= 1,1:1a chiéu dai tinh
toan 6n dinh, bang chiéu dal cua ren-vit gitra

hai 6 1an 1,=0,6 (m).
2 11 -9
(F]=7 2,1.10 .7,8?.10 _18100,9 (W)
“ 2,5.(0,6)

Tathay, F,, =358, 36285<[F ]=18100,9.
Vay, truc vit 1 thoa diéu kién 6n dinh.

Xac dinh tmg suit phap do luc doc truc
F_gay ra:
_4F 4.423,16

al _ >~ _—1,35 (MPa 6
S xd? 7(20.107) )

Xac dinh tmg suét tiép do moment xoén
gay ra:

. 1 Ftan(y + @ ){d, +d,,) _423,16.1an(2,59+0,0405).(20 + 21,408)
024 4.0,2.d} 4.0,2.(20.107)

Theo thuyét bén Morh:

=125.785 (MPa)

= \/125,785% +3.1,35? =125,8 (MPa) (7)
Ta thiy: o, =125,8<[o]=217. Vay,
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truc vit 1 thoa diéu kién bén nén.

Xac dinh ap suat trung binh gitra cac bé
mat lam ren vit va dai oc:

4K F, 4.1,25.423,16

= i - : =0,655 (MPa) (8
P d Yy,  7(20+2408705.12 ey (5)

Trong d6: K 12 hé s6 tai trong, K = 1,25;
voi vat ligu 1a thép khong t6i- gang GXI18,
GX21 [p]=5 (MPa), y, 1a h¢ sb chidu cao

ren, ¥, =0,5;w, 1a hé sd chiéu cao dai dc,

=1,2; ; Vay p = 0,655 < [p] = 5. Vay, truc
v1t 1 thoa diéu kién bén mon.

Khau 2:

Trong lugng cua truc xoay 4 phai chiu
bao gom: Khéi lwong ga cap dao: m = 7 (Kg),
trong luong ga cap 1a 700 (N); Toc do vong lon
nhét cua co ciu chap hanh duoc chon la n,,
100 (v/p); Truc duoce din dong truc tlep tur dong

co qua hop giam tdc, nén chi hao tén qua 6 lan
la:

N,~ 0,995, tacé hai 6 lan tai 2 dau truc

7, =12, =0,995% = 0,99

Luc chay dao:

Oy = kP, + p(P, + 2P, + G)=1,4.68,43775+0,2.(343,375 + 2. 171,6875+70) = 247,16285
Cong suat dong cor:

W Mn, — O.rn,

247 16285.0,02.100
o 1020. t’)()rjI 1020.60. r]

1020.60.0,99

=0,0082 (kW) (9)

Moment xoan :

N,.9,55.10°  0,0082.9,55.10°
[ =—=2inmae s, CavhOasiyode g =
) Ao 100 0.78 (Nm)(lo)

Do ta thuc hi¢n md hinh nho lai dung
hop gjam toe nén ta ding thép C45 co cac
thong s6. Ung sut giGi han bén G, =850 (MPa)
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va ’giéri han chay o, = 650 (MPa). ({ng sudt
xoan gidi han: Truc xoay nay dugc dan dong
truc tiép tir ddng co, nén ta xem no 13 truc vara
[t] = 200 (MPa).

Puong kinh so b cua truc:
T,

d. >
@ =10.2[7]

Vaiy, ta chon dudng kinh so b cua truc
2lady, =12 (mm).

=11,8 (mm) (11)

Khau 3:

Vay, vit li€u cua truc 1a thép C45. Ung

Ta gia sir trong lugng cua khau 3 1a 30,5
kg, vay G = 305(N).

= Q, =kP, + u(F, +2P,+G)= 0, = 1.4.68,43775+0,2.(343.375 + 2.171.6875 + 305) = 294,16285

Xac dinh so by dudng kinh trong cia
ren theo d6 bén kéo nén:

413F,
n[o]

d, > =21,5 (mm) (13)

Ta chon d, = 25 (mm).

Hiéu suit bién d6i chuyén dong quay
thanh tinh tién:

subt cho phép 0, =45 (MPa). Xéc dinh (g 7 = ta;?’;ff;}) = tan(t;;(;f(i )032) =0,987 (14)
suat kéo nén cho phép:
[a”]=[ak]=[i£"l=%=217 (MPa) (12)
Bing 1. Théng sé truc vit me khdu 1,2,3 (don vi: mm):
Truc Truc vit 1 True vit 3 Truc vit 4
Puong kinh trong 20 25 20
Pudng kinh bi 2,2 2,75 2,2
Bude vit 3,2 3,75 3,2
Khodng cach tir ranh lin dén tim bi 0,43 0,39 0,43
Dudng kinh vong tron qua cac tdm bi 22,534 27,08 22,534
Pudng kinh trong cia dai d¢ 25,068 29,16 25,068
Chiéu su profin ren 0,704 0,88 0,704
Puong kinh ngoai cua vit 21,408 26,76 21,408
Pudmg kinh ngoai cuia dai 6c 23,66 27,4 23,66
Géc vit 2,59° 2,844° 2,59°
S bi trén cac vong ring 63,36 60,87 63,36
Khe hé tdng cong giira cic vién bi 1,76 22 1,76
Khe hé huéng tdm 0,688 1,34 0,688
Khe ho trong d6i 0,0334 0,0536 0,0334
Goéc ma sat lan thay thé 0,0405 0,032 0,0405
Hiéu suét bién déi chuyén dong quay thanh tinh tién 0,985 0,987 0,985
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3. KET QUA VA THAO LUAN

3.1. M6 phéong khung may va ché tao
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Hinh 1. Hinh chiéu téng thé ciia mé hinh may CNC 4D chuyén gia cong chi tiét léc binh

e
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Hinh 4. Hinh chiéu téng thé cuia may CNC 4D chuyén gia cong chi tiét loc binh
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Hinh 6. Hinh chiéu téng thé ciia may CNC 4D chuyén gia céng chi tiét Igc binh

3.2. Cac sin phim di gia cong

Hinh 7. Céc san pham tir may CNC 4D tie ché tao tai Phong Thi nghiém Co hoc Ung dung (LAM) Truong
Daqi hoc Bach Khoa, Dai hoc Quéc gia TP, Ho Chi Minh

ISSN 0866 - 7056
TAP CHI CO KHI VIET NAM, S6 10 nim 2018 [
www.cokhivietnam.vn

@:



NGHIEN CU'U - TRAO DO

4. KET LUAN

Qua nghién ciru, cac tic gia da di sau
vao cac nguyén ly co ban, hoat ddng co ban
nhét ciia mot may diéu khién ty dong, kiém
chung tinh dung din cua cic nguyén ly do.
Klem tra, thiét ké m6 hinh 4o, sir dung céc phén
mém hd trg md phong, lap trinh tinh toén, tao
ci nhin truc quan vé may CNC. Chung t6i da
tim hiéu va 1am 13 cach xdy dung cac ma tran
truyén thé hién dwoc mbi twong quan cua céc
khau ciia may CNC 4 tryc vé vi tri, van toc, gia
toc. Tir co s d6, ta dd 1am 15 hon vé nguyén
ly déng luc hoc clia may, tinh toan va kiém tra
su chuyen dong cia ting khéu khi chay may,
tir d6, diéu khién dwoc qua trinh van hanh cua
may theo cdc khiu theo mong mudn dé cé thé
tao ra san pham theo yéu ciu. <

Loi cam on:
Nghién ctru duoc tai trg boi Pai hoc

Quéc gia Thanh phd Hb Chi Minh trong khuén
khd Dé tai ma sé C2017 - 20 - 30.
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