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MAY TIEN CNC THONG QUA GIA TR| TRUNG BINH HIEU
DUNG CUA RUNG DONG VA CHi TIEU MON TONG CONG

STUDY AND EVALUATE THE ACCURACY OF A CNC LATHE SPINDLE
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TOM TAT

Do chinh xdc gia cong cia may cong cu CNC khong dat yéu cau néu do cung virng va do tin
cdy cua cum truc chinh khong dam bao. Viéc duy tri do cung virng, c?r_o' tin c@y cua cum truc chinh
may cong cu CNC trong quda trinh lam viéc thuwong duwoc thiee hién bdfgg cac giai phap diéu chinh,
bao tri tich cuc khi lirong mon tong cong cua cum o truc chinh dat dén gia tri cho phép. Ky thudt
phan tich rung dong ngay cang duwoc sit dung réng rdi véi nhitng wu diém nhuw: Kha nang dap ing
nhanh theo thoi gian thuce, do tin cdy cao, chi phi hop Iy. Tuy nhién, quan hé giita ffzo"ng 50 dac
trung RMS (Root Mean Square - Gia tri trung binh hiéu dung) cia rung dong va chat luong lam
viée ctia cum 6 truc chinh mdy cong cu néi chung va may cong cu CNC néi riéng chua duoc nghién
ciiu nhiéu, chii yéu nghién ciru cac cum 6 lan don le, quy trinh ddanh gid tinh trang lam viéc ciia cum
truc chinh may cong cu CNC théng qua théng so dac trung ciia rung dong chira cong b6 réng rdi.
B(‘} i viét nay tap trung nghién ciu mon tong cong cua cum é truc chinh may tién CNC. Thue nghiém
tim méi quan hé gita lwong mon tong cong ctia cum 6 tryc chinh (dic trung cho tuéi tho) va thong
sé RMS (Root Mean Square — Gia tri trung binh hiéu dung) ciia rung déng do tai vi tri khéng quay
trén cum truc chinh mdy tién CNC. Xdc dinh gia tri RMS gidi han ciia rung dong twong ung voi gioi
han mon tong céng cho phép cua cum o truc chinh trong qud trinh hoat déng, chinh la thoi diém
C('f;i] tién hanh diéu chinh, bao tri cum truc chinh may céng cy CNC,

Tir khéa: Cym truc chinh may tién CNC; Ky thudt bao tri theo tinh trang; Mon 6 lan;
Rung déng cua o lan.

ABSTRACT

The machining accuracy of CNC machine tools is not satisfied if the stiffness and reliability
of the spindle unit is not unreliable. Maintaining the stiffness and reliability of the CNC machine
tool spindle during working is usually accomplished by adjusting and maintaining the spindle unit =
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when the total wear of the spindle unit is reached to the allowable value. The vibration analysis
technology is widely used with the advantages such as fast real-time response, high reliability, and
reasonable cost. However, the relationship between the Root Mean Square (RMS) characteristic of
the vibration and the working quality of the machine tool spindle in general, and the CNC machine
tool spindle in particular, has not yet been extensively studied. In Vietnam, there is no process of
assessing the working status of the CNC machine tool spindle through the characteristic parameters
of vibration. This writing presents a study on the total wear of a CNC lathe spindle unit. Besides, the
experiment is carried out (o find the relationship between the total wear of the spindle unit (tvpical
Jor life expectancy) and the RMS parameter of the vibration measured at the non-rotational position
on the CNC lathe spindle. Determining the RMS value of the vibration limit corresponding to the

total permissible wear limit of the spindle unit during operation, is the time that the CNC machine
tool spindle needs to be adjusted and maintained.

Keywords: CNC turning machine spindle unit, maintenance engineering by working status,
wear of bearing, vibration of bearing.

1. PAT VAN DE Vé nguyén tic, dé giam sat k§ thuat
thiét bi theo thoi gian thuc c6 thé str dung cac
bién phap ky thuat: Phén tich dau, nhiét, siéu
am, phan tich rung dong,... [1]. Mdi bién phap
s¢ phu hop véi tinh trang k¥ thuét cua thiét bi
o nhiing giai doan van hanh khéac nhau. Vi du,
nhu hinh 1 cho théy, thiét bj s& bi giam tinh

Ky thudt bao tri trén co s¢ giam sat tich
cuc tinh trang thiét bi CBM (Condition- Based
Maintenance — CBM) dugc 4p dung rat phu
hop méy céng cu CNC, dic biét 1a cac thiét
bi quan trong trong cong nghiép qubc phong,
cong nghiép hang khong vii try,... dé duy tri

chat luong lam viéc, d6 chinh x4c gia cong va
nang cao d¢ tin cdy, chu dong trong ké hoach
san xuat, bao dudng ctung nhu giam chi phi san
xuét [1]. Tir cac dir liéu gidm sat k§ thuat thu
dugc, qua phén tich s& dua ra cdc giai phap
ky thuat: Piéu chinh, bao dudng hay stra chira
thay thé phu hop dé thiét bi dat do chinh xac
gia cong, do tin cay theo yéu cAu cua chét
lwgng san pham.

KInd
s s i i f}-c:*'ﬂ
-:i‘éc. —‘L—_T_____:'L‘J M Nhigt Doy, at
Ch&t |fer g lam -.-i-;:-‘mif:f“f—a_]_—_h_ C]E Iﬂ'—:’:
"‘«T Hu
Chi ohi bac tri _,_d_—""//-rhﬁi gian

Hinh 1: Kha ning phat hién 16 cua cac phicong
phap giam sat ky thudt va chi phi bao tri cua thiét

bi theo thoi gian [1]
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ndng lam viéc sau moi qué trinh lam viéc kem
theo céc biéu hién tinh trang k¥ thuat tuan theo
mot quy ludt chung do 1a rung déng, on, hat
mon, nhiét cao,...

Tuy nhién, cac gia tri don 1& cua cac
thong s6 dic trung noi trén s¢ khong cé thong
tin httu dung néu khong c6 mébi quan hé qua
lai v&i chat lugng lam viéc dic trung cua hé
théng duoc khao sat. Ddi vai cum truc chinh
may cong cy CNC thi mdt trong céc dic trung
chét lugng 1am viéc ctia no chinh 1a luong mon
tong cong cla cum 6 lan. Khi lugng mon tong
cong cua cum 6 lan truc chinh dat dén gia tri
gi6i han (dugc xac dinh béi tiéu chuin 1SO
13041 - 1:2004) [2], phai tién hanh diéu chinh,

bao tri dé duy tri tinh trang ky thuét cua may
cong cu CNC.
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Phan tich rung dong v6i muc dich gidm
sat chit luong cum 06 truc chinh duoc sir dung
rat phu hop trén cac may cong cu CNC do tinh
linh hoat va d¢ tin cdy cao. Giam sat rung dong
cho phép phat hién kip thoi cac diu hiéu nhu
mon, mat can bang 0 cac bg phan chuyen dong
khir hdi hodc chuyén dong quay, tr do dé xudt
cdc bién phép ky thuat nhdm ning cao do tin
cdy va chét luong gia cong, giam chi phi san
xuét va bao tri [1]. Cum truc chinh méy cong
cu CNC la b phan quan trong, anh huong dén
toan by qua trinh san xuét va tinh 6n dinh cua
may, do do viéc gidm sat rung dong s€ duoc
thuc hién trén cum truc chinh cua may [3].
Trong do, tmh trang ky thuit cua cum 6 lan co
vai tro quyét dinh chét luong lam viéc cua ca

cum truc chinh [3].

Qua trinh giam sat tinh trang ky thuat
cum  truc chinh méy cong cu CNC thong qua
cac dic trung rung dong co thé duge mo ta qua

bén giai doan [4]:

- Giai doan thir nhét: Cum 0 truc chinh

con hoat dong t6t, lic nay bién dg rung dong
s& rat nho do chua xudt hién hién tugng mon

va céc sur co.

- Giai doan thtr hai: Cum 6 truc chinh
bi mon dong bg, khi dé bién dg cua rung dong
tang theo thoi gian, tuong g v6i khe ho gitra
cac bo phan cua cum 0 tang 1én hay mon tong

cong tang.

- Giai doan thur ba: Xuét hlen cac hién
twong hu hong cuc bd trong cum ) truc chinh,
lic nay ca trong, ca n;,oal con lan hoac vong
cach xuat hién céc vét troc, phén tich vén toc

hay tan 6 rung dong o thé phat hién 16i & cac

chi tiét do.

Giai doan bon: Cac chi tiét trong cum

6 truc chinh bi pha hiy do c6 su khuéch tan

kim loai gitra cdc bé mit tiép xiic, cac mic
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rung rat 16n. Lic nay can tién hanh thay thé
cum 6 truc chinh ngay dé khong gay hu hong
dén cac chi tiét, co cdu khac trong truc chinh.

Hinh 2, biéu dién két ciu cua 6 lan va
dang tin hi¢u dao dong do duoc tai vo 6 tuong
ing v6i timg giai doan 1am viée cua 6 lan [4].
Péi véi 6 lan thong thuong, ludn ton tai khe ho
hudng kinh gilta ca trong, ca ngoai va vién bi.

,,i,m“m i o
0 -,hrlr,.'il--'
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Hinh 2: a) Két ciu ctia é ldn; b) Dang tin hiéu dao
dong o vé 6 [4]

Nhleu nghién ctru trong va ngoai nude
da tim ra moi lién hé gitra cac dang hong cuc
bd ctia 6 lan trén cdc thiét bi cong nghiép nhu
hong ca ngoai, ca trong hay con lin va dic
trung cua rung dong dua trén cac phép phan
tich trong micn thoi gian, mién tan s6 hay mién
thoi gian — tan s [5] [6]. Tuy nhién, cac két
qua nay thuong duoc ap dung trong cic nganh
cong nghlep nang, céc thiét bi lam viéc voi tai
trong va cdng suat lon ma chua duoc ap dung
trén mdy cong cy CNC do dic thu cua may
cong cu CNC 1a phai duy tri d6 chinh xéc lam
vi€e 1au dai véi cac chu ky diéu chinh 6 bét
budc. Phai tién hanh diéu chinh, bao dudng
cum 6 tryc chinh ngay céd khi chua xuét hién
cac dang hong cuc bo cta céc chi tiét trong
qua trinh 1am viéc khi khong dam bao dd cung
viing sau thoi gian lam viéc.

Bai bao nay, trinh bz‘ly nghién ctru moi

quan h¢ gitra lwgng mon tono cOng cua cum
0 truc chinh (dic trung cho tum tho) va thong &
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s6 ddc trung cua rung dong do duoc trong giai
doan mon tuyén tinh, x4c dinh gia tri RMS gidi
han (Root Mean Square - Gia tri trung binh
hiéu dung) cua rung dong tuong tmg voi gioi
han mon tf)ng cong cho phép cua cum 6 truc
chinh trong qua trinh hoat dong.

2. GIAI QUYET VAN DE

2.1. Chi tiéu mon tong cong va tudi tho cia
cum 6 truc chinh may cong cu

Tubi tho cua chi tiét, cum chi tiét may
théng thuong duoc xac dinh theo lugng mon
gi6i han [U]. Khi lam viéc, cac cdp chi tiét may
c6 chuyén dong tuong doi (cap ma sat) s€ mon,
luong mon U 16n dén, cliing véi céc yéu th khac
lam cho d¢ chinh xac may giam dan, sai s6 lam
viéc tang 1én. Khi sai s0 lam viéc ting dén gia
tri cho phép, thuong duge xac dinh theo tiéu
chuan khéc nhau cho phép, may s& khong thuc
hién dugc yéu cau lam vige theo thiét ké (trong
d6 c6 yéu cau vé do chinh xac gia cong). Nhu
véy, do luong mon U ciing mét s6 yéu t6 khac
lam cho dd chinh x4c gia cong cua may suy
giam va dan dan hét tudi tho cua may.

T hoaclL

Hinh 4: Si phu thuge mon vao thei gian t hay
quang duong ma sdt L

Trong diéu kién ma sat mon binh
thuong, sur phu thudce ctia lwgng mon U theo
thoi gian hodc quing dudng ma sat duge chia
thanh thanh ba giai doan co ban: Giai doan
chay ra (I), gla1 doan mon 6n dinh (II) va giai
doan mon khoc liét (111). Hinh 4, biéu dién su
phu thugc cua Iwgng mon vao thoi gian, bao
gom 3 giai doan:
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Trong diéu kién ma sat mon binh
thuong, su phu thuge cua lugng mon U theo
thai gian hodc quang duong ma sat duoc chia
thanh thanh ba giai doan co ban: Giai doan
chay ra (1), giai doan mon on dinh (Il) va giai
doan mon khéc liét (I11). Hinh 4, biéu dién su
phu thudc cua lugng mon vao thoi gian, bao
gdm 3 giai doan:

- Giai doan chay ra (0 <t <T) la giai
doan ¢6 tdc dd mon ‘;—U 1 giam déan do ban dau

dién tich tiép xtc thuc nho, ap sudt 1on gay
bién dang déo, cac nhap nho bi pha huy va
dong thcn bi nén ép tao thanh cac bé mat thu
cap c6 tiép xtic thuc 16n hon, khi ap suat riéng
trung binh phu hop véi ap suét riéng cho phép
thi toc do mon s& giam dén mot gia tri on dinh
theo thoi gian, qua trinh mon luc nay chuyén
sang giai doan mon 6n dinh.

- Giai doan mon on dinh (T,<t<T):
Ddi voi cdp ma sat mon binh thu’cmg, giai doan
ndy luong mon tuyén tinh véi thoi gian hodc

quang duong ma sat, d—i’ = const. Day la giai

doan dai nhat trong tudi tho lam viéc cta cum
o lan. Véi luong mon gidgi han [U] duoc xac
dinh trude co thé du bao duoc tudi tho lam
viéc cua cp masat T .

- Giai doan mon khoc liétt>T,: Luong
mon U tang nhanh phi tuyén, co su thay doi
rd rét ché do lap ghép, tang sai I¢ch hinh dang
hinh hoc ctia bé mat tiép xtic din dén va dap
cua cac bé mit ma sat va chuyén nhanh sang
qua trinh mon khoc liét, trang thai hinh hoc té
vi x4u di, nhip nho tang 1én lam téc dd mon

. du
ngay cang ting manh P T.

bé xac dinh dugc quy luat cua giai
doan mon 6n dinh cin it nhit g gia tri cua luong
mon tai hai thoi diém khac nhau, tir d6 xac
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dinh duoc tdc d6 mon cua giai doan mén binh
thuong nay.

Péi v6i b lan ldp trén truc chinh may
cong cu CNC, theo tiéu chuén ISO 13042 -
1:2004, luong dich chuyen doc truc t6i da cho
phép cua may tién diéu khién s6 va trung tdm
tién c6 mot truc chinh theo phuong nam ngang
14 [8,] = Sum, khi co diéu chinh tao d6 doi ban
dau, day chinh 1a lugng mon tdng cong cia
cum 6 truc chinh theo phwong doc truc trong
mét chu ky stra chita phuc héi [2].

Khi do, tudi tho cum & truc chinh dugc
xéac dinh dua theo tiéu chi mon [7}]:

[U]

Trong do:
Th tn: Tudi tho xac dinh bing thic

nghiém (gio);
[U]: Lugng mon doc truc gidi han
[U]=m[5); @
Y: Tbc d6 mon;
[6,]: Lugng dich chuyén doc truc gi6i
han theo ti€u chuén ISO 13042 - 1:2004;
m: S6 1dn diéu chinh cum truc chinh

dén khi hét tudi tho.

Luong mon doc truc (8,) trong khoang
thoi gian thuc hién th1 nghiém chinh 13 hiéu
ciia lugng dich chuyen doc truc cua truc chinh
gitta 2 lin do lién tiép voi diu kién dit lyc
doc truc chuén bang luc tao d ddi ban dau
(PPreload) cua cum 6 truc chinh.

5, = 8,1 - 8, 3)
Trong do:

& i: Lugng dich chuyén doc truc do

8
lan thir i; )
dugc 0 ﬁam: Luong dich chuyén doc truc do

& , .
duoc & lan thr 1+ l.
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2.2. Ky thuit do va phén tich rung déng
trén truc chinh mdy céng cu CNC

Cic phép do rung dong duoc tién hanh
cac budc co ban nhu sau [4]:

Bl. Lap ké hoach thuc nghiém.

B2. Lua chon dai lugng do va théng sb
do, vi tri va hudng do.

B3. Kiém chuén hé théng thiét bi do.
B4. Do thu thap va luu trir dir liéu.

BS. Phan tich két qua do.

Ddi véi cac phép do rung dong trén
cum truc chinh may c6ng cu, céc budc 1,2,3,4
da dugc quy dinh trong ISO 10816 [9]. Riéng
phép phan tich ket qua do co6 thé thuc hién
phén tich trong mién thoi gian, phan tich trong
mién tan s0 hodc phén tich trong mién thoi
glan — tén sb. Két qua phép phan tich trong
mién thdi gian dua ra cic thong so dic trung
cua rung dong nhu gia tri trung binh (mean),
gia tri trung binh hiéu dung (RMS- root mean
square), gia tri cuc dai (maximum), gié tri cuc
tiéu (minimun) hay hé s6 Crest (Crest factor)

.. Céc gia trj ddc trung nay duoc sir dung dé
danh gia tin hiéu rung dong do méot sé dic
diém nhu gia tri cta n6 thay dbi cham tuong
mg v&i su thay dbi cta tinh trang thiét bi, cac
gia tri nay 1a gia tri bang s6 nén d& Iuu trir va
cong thirc tinh cac gia tri ndy twong d6i don
gian, c6 thé tinh nhanh nho chuong trinh may
tinh. Trong cac nghién ctru vé giam sat cum 0
truc chinh & trang thai mon dong b0, thong sb
thudng dugc st dung 12 gia tri RMS cua gia
tdc rung dong [4].

2.3. H¢ thong thiét bi thi nghiém
2.3.1. Yéu cdu ciia hé thong thiét bi thi nghiém.:

Pé xac dinh dwoc luong mon tng
cdng U cia cum 6 truc chinh mdy tién CNC

ddng thoi voi gia tri dic tnmg RMS cua rung &
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dong. Hé théng thict bi thi nghiém phai ¢6 kha
néng thay ddi sb6 vong quay truc chinh, thay
doi tai trong tac dong lén truc chinh. Diéu kién
thi nghiém la khong bdi tron nhung dam bao
nhiét dd cum 6 truc chinh trong pham vi binh
thuong (t, < 60°C) qua hé théng lam maét bang
khi nén.

Can ctr vao cac phép do rung dong cum
truc chinh may coéng cu theo ISO 10816, va
phép do hinh hoc trén truc chinh may tién theo
TCVN 7681-1-2013 (ISO 13041 - 1:2004); So
dd hé théng thuc nghiém BK-CT-2017 dugc
trinh bay nhu hinh 5.

Lam métl

True chinh

e \% O

i
JOUICA

ONCH

86 truyén

dai rang

3 Bing

¢ sy
ﬁ Le 1T

Biéu
chinh ag
sudt, )

ludng

A

Nguén
khi nen

Hinh 5: So do cdu tric hé théng thiét bi thi nghiém

Trong d6: 8, 8 1a gid tri dich chuyén
doc truc va dich chuyén hudng kinh; F , F 12
gia tri tai doc truc va tai trong huong kinh tac
dung 1én truc chinh.

Hé théng thiét bi thi nghiém dugc tich
hop trén may tién CNC Eclipse 300 dé dam
bao cac phép do phan anh dung tinh trang lam
viéc ctia cum truc chinh. Cum & truc chinh
chiu luc chinh cia may tién CNC Eclipse 300
c6 cau tao 1a 02 6 lan 7210B cua hang NSK
lap cap lung d6i lung (DB) c6 cac thong sb k¥
thuat nhu bang 2. [10]
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Bang 2. Théng s6 kv thudt cap 6 lan 72108 lap
cap lung doi lung:

Théng | d D
s0 (mm) | (mm)
Giatri | 50 90

CMICMN|a®

60500 | 57000 | 15

2.3.2. Phuong phap xac dinh cac dai lirong do

- Xéc dinh dugc gia tri dac trung RMS
cua rung dong thong qua cam bién do rung
dong gan trén mat bich lap véi ca ngoai cua
cum 0 lan, do theo phuong hudng kinh va doc
truc, do tai cac vi tri 90° va 180° ddi véi diem
thap nhét cia mat bich. Gia tri rung dong hiéu
dung tinh todn 14 gia tri 16n nhét tai cac vi tri
do va huéng do. Sir dung phan mém Microlog
Analysis ctia hang SKF dé phan tich rung dong
va cac tinh toan thuc hién trén phe‘"m mém Mat-
lab (hinh 6) dé tinh toan ra gia tri RMS. Cong
thue tinh RMS [4]:

T
RMS = f%fo x(t)2dt (4)

Trong d6: x(t) 1a gia téc dao dong theo
thoi gian;

T 14 thoi gian do.
i b). T ———— s il o

a)

1 A AN AR Y15,

Hinh 6: a) Po thi rung dong vé trén phci‘n meéem
Microlog Analysis,
b) U'ng dung tinh gia tri dac trung cua rung dong
tren Matlab.

- Xéc dinh lugng mon tong hop theo
phuong doc truc cta cum 6 truc chinh dugc
thuc hién theo céc bude: 1) Xac dinh chuén do
theo phuong doc truc khi luc tic dong doc truc
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bé’mg khong; 2) Tac dong tai chuan F =250N
(bing gia tri tai trudce Fp s tT€D Cum b truc
chinh); 3) Xac dinh clluyen dlch doc truc.

2.3.3. Cac thong $6 ddu vao cua thi nghiém:

Trong thuc nghiém cua nghién ctru, sd
bién dau vao 1a 3 (tai huéng kinh Fr, tai doc
truc Fa va toc do quay n). Thuc hién quy hoach
thuc nghiém toan phan dang 2* [1 1] va mot thi
nghiém tai tdm quy hoach. Tdng s6 thi nghiém
la 2°+1 =9 thi nghiém.

Thoi gian cho mdi lan thuc hién thu
thap dir liéu t: Tir phép chay thu nghiém sau
khi ché tao thanh cong hé thong thret bi thi
nghiém BK- CT-2017, chon thoi gian tong cua
moi chu ky ldy dir liéu 1a t = 6h dé dam bao céc
yéu cau thu thap dir liéu can thiét.

Gié tri tai va toe do truc chinh duge xac
dinh tir thong s6 k¥ thudt cia may tién CNC
Eclipse 300, cu thé nhu sau:

- F: tr 400N dén 800N;
- F tir SOON dén 1200N;
_n: tr 1800 vong/phiit dén 2200 vong/phat.

3. KET QUA VA THAO LUAN
3.1. Két qua

Thuc nghiém toan phan véi 9 thi
nghiém tuong mg véi bo 3 thong sd dau vao
nhu trén. Tuy nhién, dé xac dinh budc dau cac
mbi quan hé theo muc tidu thuc nghiém da dé
ra, lam co s¢ cho céc thir nghiém day du nhidu
ham muc tiéu, tién hanh thue nghiém riéng
phan nhur trong bang 3

Bang 3. Thong so thiee hién cac thi nghiém:

TN 1 TN 2 TN 3 TN 4 TN 5
F (N) 400 800 400 800 600
F (N) 500 1000 500 1000 750
n (vong/phut) 1800 1800 2200 2200 2000

Két qua phép do lwong dich chuyén doc truc tong cong va gia tri RMS cua rung dong cum
truc chinh may tién CNC trong céc thi nghiém riéng phan nhu bang 4:

Bang 4. Két qua thi nghiém riéng phan:

* 6 (@ib) 12 (gid) 18 (gity) 24 (gity) 30 (giv) 36 (gio) 42 (gid) 48 (giv)
RMS MS RMS RMS
o~ of PR 1 sa | B - sa |RMS| o |RMS| . IRMS|  |RMS
: nm 2 ‘ 4 a 3 ‘ :
da |1 X : mm/ - mm/ um mm/ mm/ mmny/ mm/ mm/
57 LY 5 > 5 m m 5 Lm " m
um | s ; s? § ¢ | ¥ ¢ | F ¢ | g | §’
__[—-4 1jos82| 2 0753 2 1252 3 | 1756 | 4 |[2045| 4 |2667| 5 |3576| 6 |44m3
T, | 1 |oso2| 2 1269 3 [1762| 4 |2492| 4 3341 | 5 | 431 6 | 6,021
5 | 1 |oses| 2 1300 3 12206 4 |287| 5 [3056| 6 |s5462
-T_ | 0.982 9 1.626 3 2,566 -4 3.84 6 5.086
T | 1 |oso2| 2 (1230 3 | 190 | 4 |2201| 5 |3005] 5 |4601| 6 |ss2s
I I
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NGHIEN CUU - TRAO BOI

- Tir céc két qua thi nghiém, vé dugc d thi biéu dién tong hop giita lugng dich chuyén doc
truc (lwgng mon tong cong ) va gia tri RMS nhu hinh 7.
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Hinh 7. P6 thi téng hop giita luong mon tong céng va dic trung RMS trong cac thi nghiém:
a) Thi nghiém 1; b) Thi nghi¢m 2; c) Thi nghiém 3, d) Thi nghiém 4, e) Thi nghiém 5

Tir céc do thi trén hinh 7, c6 thé xac
dinh dugc gia tri gidi han [RMS] tr gi6i han
mon tong cong cho phép dugc xéac dinh theo
TCVN 7681-1-2013 (ISO 13041 - 1:2004) khi
sir dung phuong phap toan do nhu sau: Dudng
thing gi4 tri mon gi6i han [3 ] cit dudng luong
mon U(t) tai diém A, tir A chiéu xudng truc
thoi gian xac dinh duge T, —la thoi di€ém phai
dimg may dé diéu chinh, bao tri phuc hoi,
duong chiéu nay cat do thi RMS(t) tai diém B,
tir diém B chiéu vao truc RMS xéac dinh duoc
gia tri [RMS] cua thi nghiém.
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3.2. Théo luin

\ - Cac két qua thuc nghiém thé hién trén
do thi tong hop lugng mon téng cong va RMS
dac trung cho thay mbi quan hé gitta lugng
mon [3 ] va [RMS] v6i mbi bo thong sb dau
vao.

- Céc két qua thuc nghiém budc dau thu
duoc trén my thi nghiém, véi gid tri [8] theo
ISO 10816 va TCVN 7681-1-2013 thi gia tri
[RMS] hoan toan x4c dinh duoc va it thay doi.
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- Trong diéu kién thir nghiém cu thé
ciia nghién ciru cho thay khi gia tri ddc trung
RMS do duoc ¢ ché do khong tai theo (ISO
10816 va TCVN 7681-1-2013) tir 4-4,5 (mm/s?)
thi cAn phai dimg méy diéu chinh lai d§ déi
ban dau cta cum truc chinh thi méi duy,tri ‘,j@
chinh xdc gia cdng va d¢ tin cdy nhu thiét ké.

- Gia tri RMS gi6i han 1a cdn ctlr quan
trong dé xac dinh dugc thoi d1ern dimg may
dé didu chinh do doéi ctia cum 6 truc chinh vé
trang thai ban déu hay néi cach khac la cum
truc chinh da dugc phuc h6i trong chu ky bao

dudng, stra chira.
4. KET LUAN

- Gid tri dac trung cua rung dong RMS
va lugng mon tong cong cum O truc chinh
c6 quan hé ddng bién va hoan toan xac dinh
dugc thong qua thuc nghi¢m trén thiét bi BK-

CT-2017.

- Gia tri RMS gid6i han cho phep cua

cum 0 truc chinh dé x4c dinh thoi diém diéu

chinh, bao dudng co thé dugc suy ra tir lugng

dich chuyen cho phép [d] trén dd thi t6 hop
lrgng mon tong cong va RMS.

- Quy trinh xédc dinh mon tong cong va
RMS cho phép gidm sat chét luong cum 0 truc
chinh may CNC trong diéu kién van hanh binh
thuong va chi ra thoi diém diéu chinh 6 truc
chinh trong chu ky lam viéc dé dam bao duy
tri chat luong lam viée cua may CNC.

- Viéc diéu chinh dé duy tri dugc do
doi ban déu (strc cang ban dau - PPreload) cua
cum truc chinh dang thoi diém trong qua trinh
lam viéc va gia tri diéu chinh phu hop s& ning
cao tudi tho va dd tin cay cua cum truc chinh

g va may cong cu CNC
may cong cu noi chung y cong

noi riéng.
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- C4c phén tich siu hon vé lrong mon
va gia tri diic trung clia rung dong dé xac dinh
cac thong s6 diéu chinh tdi wu s& duoc trinh
bay trong cic nghién clru tiép theo. <
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Ngay phan bién: 18/7/2018
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