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TOM TAT

May CNC ngay cang phat tr ién manh mé tr ong nhitng thdap nién gan day. Cac hé théng mdy
CNC dd va dang mang lai nhiéu sw thay déi cho nén cong nghiép hién dai. Nghién ciiu nay sé khao

sat quad trinh lan tr uyen rung dong cia may CNC 4D, tir ché 1qo trong qua trinh lam viée. Cac két

qua cho thay, phirong phép khado st da dap iing duwoc qud trinh chudn dodn va nhdn biét nhirng yéu
16 gdy ra rung dong, dong thoi xdc dinh dwoc khau gay ra rung dong (nguén rung).

Tir khéa: Rung déng ciia may CNC; Gia toc dao dong; Phé cong sudt dao dong; Phé tin
hiéu dao dong.

ABSTRACT

In recent decade, CNC machine have growing strongly than ever CNC machine systems

have been producing effective development for the modern industry. This study will investigate the

vibration transmission of 4-axis CNC machines during working process. The resylis show that the
method of research has prove how to the process of diagnosing works and recognizing the factors
causing the vibration, it also identifies the source cause of the vibration (source of vibration).

Keywords: Vibration of CNC mechine, Acceleration vibrating, Power Spectrum density,
signal spectrum.
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1. GIOI THIEU

Trong nhitng ndm gin ddy, quéa trinh
déy manh cong nghiép hoa, hién dai héa dét
nudc ngdy cang manh mé, nhiém vu dit ra
hang d4u cho cac nha sin xuat, nha khoa hoc
phai nghién ciru va san xuét cic san phim cé
chét lugng cao. Nhung hién nay, tai Viét Nam,
qua trinh ché tao va san xuét may cong cu, may
CNC chi da phin 13 do cac phong thi nghiém
tai cac truomg dai hoc dau tu, nghién ciru va
ché tao. Cac cong trinh ‘nghién ciru, cac md
hinh thyc nghiém da phin déu con nim trén
1y thuyét, hlem hoi ¢6 cac cong trinh thuc tién.
Theo Ngb Kleu Nhi va Nguyén Quoc Hung (1)
cho thdy, néu muén nang cao chit luong cia
cac san phim chay tir mdy CNC thi tnréc hét
phai néng cao d§ cimg vimg cho mdy. Chinh d6
clg vimng ciia may la yéu té quyét dinh bai sy
rung ddng trong qua trinh gia cong lam sai léch
cac quy dao cho truge ciia may. D6i voi nghién
ciru niy, nhém tac gia da thiét ké va ché tao mé
hinh méy phay CNC 4 tryc, d¢ tir d6 khao sat
do chinh xéc thuc té khi diéu khién may trong
trang thai khong tai cling nhu trong qua trinh
gia cong san phim. Két luan cua nghién ciru
da c6 ging hudng dén d6 én dinh cia mo hinh
may trong thoi gian lam viéc lau dai va kha
nang dap (g trong viéc gia cong cac san phim
thyc té, phuc vu cho nhu cdu san xuit. Nhom
tac gia coa Ngé Kiéu Nhi da dua nhiéu bién
phap dé nang cao chét lugng (2) 3)4) (5) qua
cac nghién ctru trén, nhidu bién phap truyen
théng dwoc nhom dua ra, nhdm néng cao chét
lugng bén — d6 cimg vitng ciia khung may phay
CNC nhiéu truc. Tuy nhién, qué trinh t&i wu
bing phuong phap s6 thong qua mo phéng (3)
(4) (5) hay Kkét hop véi céc giai thuat cao cap
nhu mang thén kinh nhan tao (2) van chua dem
lai két qua nhu mong muon, may van chua dat
duoc trang thai tdt nhit dé gia cdng. Trude day,
cac loai may moéc thiét bl chu yéu dugc nhip
khdu tir cac nuéc co nén cong nghé ky thuat
cao, thudng di dugc tich hgp san céc hé théng

chéng rung, giam rung, giam chén va cach ly
lan truyen dao dong. Tuy nhién, hién nay cac
thiét bj trong nganh céng nghiép nang nhu khai
thac than, khoang san... chu yéu duoc nhép
khiu tir Trung Quoc Vi chit luong con nhiéu
bt cap vé thiét ké ciing nhu tiéu chuén k§ thuat.
Xu huéng trong nudc, nhiéu céng ty bit dau
di sdu vao thiét ké ché tao cac hé théng thiét
bi mdy méc nhu may nghién, may sing rung,
déc biét cac may CNC phay, tién, dong,...cho
nganh G§ vén 1a thé manh nhét vé& xuét khiu
cho nganh néng 1am tai Viét Nam. Khé khin
nhit cho cac nganh ché tao may CNC hién nay
con nhiéu thiéu s6t, nhidu bit cép trong do,
phai ké dén khi nganh Puc khéng du dap g
cho sy phat trién khong ngimng cua ché tao may
hién nay. Cic cong nghé con truyén théng chua
quy chuén, 101 thoi do d6 chua dap ung véi xu
thé “quoc té héa” nhu hién nay. Dé dap tmg
nhu cau d6, cac doanh nghi€p vira va nhé, cac
truorng dai hoc va cao déng trén ca nudc cling
dang cip rit chuén bi va dinh huéng, dang dén
lam chi cong nghé CNC trong nuérc. Sy khuyét
diém clia nganh Puc va cic nganh lién quan da
tao ra mét 16 héng 16n trong cong nghé ché tao
may, dic biét la phan cltng ciia hé théng may.
Tir nhitng nhugc diém trén, tir nhimg nam 2006
Phong Thi nghiém Co hoc Ung dung, Trudng
Dai hoc Bich khoa TP. H Chi Minh di dua
ra mét giai phap cong nghé mai khi thay thé
khung may bang bé duc nhu trude day bang
hé thong khung dan. Hiéu qua mang lai khi
thay ddi cong ngh¢ nay chinh béi sy chu dong
trong viéc thiét k& va ché tao cac may CNC
dang nhé va vira. Hang hoat cac may CNC voi
nhiéu chung loai va kich c& chuyén gia cong gd
nhim phuc vu cho céc lang nghe truyen théng,
cac don vi ché bién va xuét khiu gb dugc san
xuét. Cac may trong nudc da va dang dan lam
chu cong nghé, day i mot phan may CNC
nhép khau tir Trung Quédc v6i chét lrong thép,
kho tién hanh bao hanh va bao tri boi khoang
cach dia 1y cta don vi san xuét may va don vi

stt dung may. Cac may “thudn Viét” mang lai &
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nhiéu hiéu qua kinh té va dép (mg duoc nhu cau
cua cua cac don vi st dung. Tuy nhién, khuy‘ét
diém cia cac may nay con bi rung dong nhiéu
lam anh hudong khong nho dén chat lugng san
pham ciing nhu chét lugng mdy ciing bi gidm
dang ké. Nhidm vu dugc dat ra khi phai giam
duge rung dong xudng mirc “an toan” dé dua
vao san xuét ciing nhu dinh huéng xuét khau
may cho cho cac doanh nghiép tai Viét Nam.
Nhan thay duoc nhimg birc thiét va nghiém
trong cua van dé nay, tic gia va nhém nghién
clru d tién hanh giam rung cho cac dbi tuong
maéy duoc ché tao tai Phong Thi nghiém Co hoc
Ung dung va day 1a muc tiéu nghién ctru chinh
cho nghién ctru nay.

2.CO SO LY THUYET NGHIEN CUU
2.1. Ly thuyét vé rung dong may

Rung dong may don gian la su di chuyén
qua lai cua may hodc cac b phan may. Tat ca
céc thanh phan cta may di chuyén qua lai hay
dao dong qua lai la dang rung dong. Rung dong
may co thé c6 nhiéu dang khac nhau. Mot thanh
phin may c6 thé dao dong mot khoang cach
16n hodc nho, nhanh hodc cham va co thé cam
nhin dugc am thanh va nhiét. Rung dong may
thuong c6 thé cd ¥ duge tao ra nhe thiét ké cua
may va tiy vao muc dich sir dung ctia may nhu
sang rung, pheu nap li¢u, bang tai, may danh
bong, may dam dat v.v.... Nhung hau het rung
dong may 1a khong mong muon va n6 thuéng
gay ra nhitng hu hong cho may.

Hinh 1. Mot so mo hinh rung dong cua may.
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2.1.1. Gidm rung trén khung cé gié dé cé dinh
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Hinh 2. May va bg phén cach ly trén gia dé co dinh.

Luoc do may — B phan cach ly — Gia
d& co dinh cho trén Hinh 2a. Bo phan cach ly
gia thiét co ca tinh dan hdi 1An can nhét, véi
céc théng sb do cimg k va hang sé can nhét c.
M0 hinh toan hoc hé may — Bo phén cach ly —
Gié dd cho trén Hinh 2b. Gia st trong qué trinh
hoat dong may tao ra luc bién thién diéu hoa
F(t) = Fcospt. Phuong trinh vi phan chuyén
dong ctia méy thé hién nhu sau:

mx +cx +kx = F, cos pt (1)

Hé sb truyén duge xac dinh theo cong
thure:
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Trong dé: & 14 ty s giam chén.

Trén Hinh 3 la do thi quan h¢ glua T,
va ty sb p/u) va hé sb giam chan & Tir d6 th1
ta nhan thay, neu tan s6 luc cudng birc 16n hon
1,414 1an tan sé riéng cta hé trd 1én thi luc
truyén 1én gia d& cua may sé€ nho hon luc kich
dong do may tao ra.

Hinh 3. Bién thién cua T, theo ty 56 plo val
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2.1.2. Gidm rung trén khung co gia do khéong
co dinh

Xét truong hop gia do chuyén dong
duoc khi may hoat dong. Dé don gian, trong
md hinh toan hoc biéu thi chuyén dong ctia hé
may — Bo phén cach ly — Gia do ta bo qua luc
can nhot, khi d6 mo hinh c¢6 dang nhu Hinh 4.

Focospt

Xl(t)
May (m,) _I
% B phan
cach ly. ]* X,(t)

Gia d& may (m,)
Hinh 4. May va bé phédn cdach ly trén gia do di dong.

F(t)

Hé dao dong la hai bac ty do. Phuong

trinh vi phan c6 dang:
mX, +k(x —x,)=F,cos pt 3)

m, X, +k(x,—x)=0

Hé sb truyén trong truong hop ndy dugc
xac dinh theo biéu thirc sau:

= Ffr s —’nllq) )

T =
“F ((k—mp*Yk—-m,p*)-k']

0

_ 1 m, 1 (4)

N 2
m+m, mp m+m, | -B—,-
m, k )

2

Trong do, o, 14 tan s6 riéng thir 2 cta
hé, o, = p, va p, duoc xac dinh theo cdng thire:

1/2
P, =[(m1 + mz)k:i
m,m,

Tuong tu nhu trong truong hop gia do
c0 dinh, néu ta dicu chinh d€ p > w, thi ®, cang
nho T s€ cang nho.
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2.2. Cam bién do rung dong

2.2.1. Tong quan mé hinh thi nghi¢m

@ (®) ©
Hinh 4: a) M6 hinh may va vi tvi dat cam bién do
dao dong; b) M6 hinh may khdo sat thire té;
¢) Cam bién do dao déng bang gia toc ké.

Cac vi tri khao sat bao gom: Dao dong
cua gia do spindle, dao dong cua ban ga phoi,
dao dong cua khung mdy, dao ddng cua chin
dé, dao dong cua san dat.

2.2.2. Gidi thiéu vé cdc hé thong do:

GP1 Programmable Accelerometer Specifications

Kich thudc:

Trong lugng:

Vat ligu:

Nguén:

Battery Life:

Két nbi ngoai:

Loai cam bién gia toc:

Khoang do:

Day tan s0:
Tan s6 mau:
Kiéu b nho:

Kich thudc b nho:

3.935" x 2.560" x 1.140"
8250z

6061 - T6 Aluminum

2 x AA Alkaline Batteries
More than 40 Days

USB

Programmable 3 Axis MEMS

User programmable £2.5g,
+3.3g, £6.7g, +10g

DC - 45Hz

100Hz per axis
Non-Volatile EEPROM
1 Megabyte

Khoang nhiét d§ cho phép: -20°C to +80°C

3. KET QUA VA THAO LUAN

3.1. Céac két qua do trén may CNC 4D kho

16m tw ché tao

ISSN 0866 - 7056
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O cong suat trung binh cua tin hiéu do tai ban may cia may CNC 4D
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Tai mét vi tri do, khi tién hanh phan tich
tn sb dua theo phé bién — tan, do thi nay sé
thé hién bién do dao dong theo thoi gian, tuong
ung voi dd thi cua bién do¢ theo tan sé cua tin
hiéu. Cac dédc trung rung dong cua may dugc
phan tich theo 3 phuong (Ox, Oy, Oz) tai mét
thoi diém do. Khi do, ching ta nhén thiy:

- Khéng chi c¢6 mot tan sb riéng duy
nhat xuit hién trén co hé may tai nhig vi tri do
gidng nhau va trong cting mdt trang thai do. S&
lidu tir (hinh 6-7) cho thiy hé may sau khi ché
tao con nhiéu thiéu sot, hé bi rung theo nhiéu
phuong voi nhitng gia tri tan so riéng khéc
nhau.

- Ngoai gia tri 23.5 Hz thi cac gia tri
khac nhu 1.5 Hz, 21.8 Hz cling xudt hién rit
nhiéu lan. Tuy vao qua trinh truyén dao dong
tir spindle dén céc vi tri do ma cac gia tri nay
xuit hién. Nhu véy, néu hiéu chinh rung dong

tai ngudn sao cho phi hop thi hé méy s& giam
rung tai cac vi tri do.

Khéng chi nhimg tan sé suat hién tai ngudn
va gay rung dong chu yéu cho co hé thi con
xuat hién nhiéu tan s khac, cac gia tri nay chi
xudt hién tai vi tri do nhit dinh. Tuy nhién, viéc
xudt hién nay cling lam anh huong khéng nho
dén qua trinh dao dong ctia may khi gia cong.
Viéc xéc dinh cac tin s6 ndy va ngudn gdy ra
dao dong 1a mét van dé phirc tap can tién hanh
do nhiéu diém khéac nhau trong cing mot ddi
tuong do.

3.3. P4nh gi4 qua trinh lan truyén rung dong
trén may CNC 4D kho lém tw ché tao

Tién hanh khao sat qué trinh rung dong
tai nguon rung trén may phay CNC, cac két
qua thé hién nhu hinh 8a-c, tuong trng theo 3
phuong ox, oy, 0z cua may.

Hinh 8. Phé cong suat trung binh cua tin hiéu dao dong tai nguon rung ciia may CNC 4D
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Khoi diém tir nguén rung (spindle)
trong qua trinh gia cong da lam cho hé may
rung véi cing mdt tan sé. Theo phuong X, Y, Z
ctia 6 do spindle xuét hién 3 tan sé khéc nhau.
Su rung dong nay, anh huong rat 16n dén qua
trinh gia cong san phim clia may, giy ra sai sb
16n va qua trinh di cua miii dao. Tai vi tri do cua

ban gia phdi (hinh 9a-c) thi su rung dong theo
ca 3 phuong, trong @ anh hudng nhidu nhét
theo phuong X va Z. Nhu vay, khi chay dao
ngodi chay khéng dung vi tri ban dau con bi
sai l1éch theo phuong Z (mtrc d¢ an dao khong
ding so v&i ban dau).

T . T
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Hinh 9. Phé céng sudt trung binh cia tin hiéu dao dong tai ban gd Pphéi ciia may CNC 4D
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4. KET LUAN

Nghién ciru d@ mé hinh héa dugc
phuong phép lan truyén rung dong ciia may
CNC 4D khi chi d6ng ché tao tai Viét Nam. Céc
két qua cho théy, hé may con rung dong, chua
dap (g dwoc yéu ciu trong qua trinh gia cong,
dbng thoi phai thay dbi nhiéu két ciu trong qué
trinh thyc hién. Két qua chi dimg lai trong qua
trinh danh gid rung dong cia md hinh may ma
chua d& cap dén qua trinh giam rung va diéu
diéu rung ddng trong qua trinh méy 1am viéc.

L&i cam on:

Nghién ciru nay dugc tai tro bdi Dai
hoc Quéc gia Thanh phé H6 Chi Minh trong
khudn khd D& tai mang ma sé C2017 — 20 - 30,
céc tac gia xin chan thanh cam on. <
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