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TOM TAT

Khoa hoc ky thudt cang phdt trién doi héi phdi ché tao ra cdc may gia céng EDM CNC c6 do
chinh xdc cao, hién dai va dé dang sir dung Tdt ca cac mady gia cong EDM CNC [1] déu duwoc dan
dong tir cae chuyén dong thang tinh tién va cdc chuyen déng quay tron. Ting chuyén dong nay sé
quyét dinh do chmh xac cua may Péi véi cde may cat ddy EDM CNC hién nay thi cdc truc chuyén
dong thang tinh tién sé dwoc dieu khién véi do chinh xdc rdt cao lén dén tung Micromet. Voi do
chinh xdc nhé nhw vay, viéc ding cdc thiét bi do dé kiém tra va phdt hién ra cdc sai léch trong qud
trinh di chuyén la cong viéc rat khé khan. Trén thé giéi va Viét Nam hién nay thieong sir dung thiét
bi do Laser, mét trong cdc loai mdy dang dwoc sir dung rdt phé bién la mdy do Laser: XL-80 laser
system. Trong noi dung bai bao nay, chung ta sé lam ré vai tro cua may (XL-80 laser system) doi voi
qua trinh do, kiém tra, hiéu chudn ¢ chinh xdc trong qud trinh dich chuyen cua cdc tryc trén mdy
cat day Mitsubishi MV12008S. Tir d6 ciing glup cho moi ngueoi hiéu hon vé nguyén Iy do, cdach kiém
tra, hzeu chudn cdc truc chuyén déng tinh tién trén cdc dong mdy gia cong co khi chmh xdc. Doi voi
mdy cdt ddy dong EDM CNC Mitsubishi MV1200S co 5 truc chuyen déng tinh tien la X, Y, U, V, Z.
Theo tiéu chudn cia hang Mitsubishi, trong qud trinh do Laser néu phdt hién do sai léch trén sudt
hanh trinh ciia méi truc vieot qud £0.003 (3 micromet) thi sé phai dirng hoat dong ciia may dé kiém
tra bdo dwdng, cé thé phdi thay: bang trieot, truc vit me hodc dan hwéng, v.v...

T khéa: Mdy cdt diy dong; EDM CNC; Laser:
ABSTRACT

The more developed science and technology requires the manufacture of high-precision,
modern and easy-to-use EDM CNC processing machines. All EDM CNC processing machines are
driven by linear and rotary movements. Each of these movements will determine the accuracy of
the machine. For current EDM CNC wire cutting machines, the linear and rotary motion axes will
be controlled with very high precision up to each Micrometer. With such small precision, using
measuring devices to check and detect deviations in the displacement process is very difficult. In the
world and Vietnam today, Laser measuring devices are often used, one of the most commonly used

machines is the Laser measuring machine: XL-80 laser system. In this article, we will clarify the &
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role of the machine (XL-80 laser system) in the process of measuring, checking and calibrating the
accuracy in the displacement process of the axes on the Mitsubishi MV1200S wire cutting machine.
This also helps people better understand the measurement principles, how to check and calibrate
the linear motion axes on precision mechanical processing machines. For the Mitsubishi MV1200S
CNC EDM copper wire cutting machine, there are 5 linear motion axes: X, Y, U, V, Z. According to
Mitsubishi's standards, during the Laser measurement process, if the deviation on the entire path
of each axis is found to exceed £0.003 (3 micrometers), the machine will have to stop operation for
maintenance inspection, and may have to be replaced: slide belt, screw shaft or guide...

Keywords: Wire cut EDM; EDM CNC; Laser.

1. GIOI THIEU 1.2. Gi6i thiéu vé may do Laser (XL-80 laser
system) [3]

1.1. Giéi thiéu vé may cit diy dong (EDM
CNC) Mitsubishi MV1200S (Hinh 1) May giao thoa ké laser Renishaw XL-
) 80 cung cap kha niang do ludong va hiéu chuan
Gia cong EDM CNC dong may cat  higy suit cao tdi uu cho cac hé théng chuyén
day hi¢én nay ¢ Vi¢t Nam va trép the gi('r‘i dang dong. Bao gdm céc may do CMM, céc may cét
s dung hai loai mdy la may cat ddy Dong va o0t van niing, cdc may cit got gia cong hién dai
may cat dady Molipden. Ca may cat day Dong d6 chinh xac va tu dong hoéa cao nhu may phay

va méy cat diy Molipden deu gia cong duoc -\ fisn CNC, EDM CNC, v.v... (Hinh 2).
nhiing san pham giong nhau nhung khac nhau ’

vé chét luong, do chinh xac, d6 nham bé mit,
gi4 thanh, ning suat... Nguyén 1y hoat dong,
day la mdt dién cuc, phoi 1a mot dién cyc. Khi
day tién lai gan phoi v6i khoang cach rit nho
thi day s& phong ra tia Itra dién nang lugng cao
dbt chay va an mon kim loai tao ra vét cat. Cac
san pham gia cong trén may cat day dong chu
yéu 1a khudn dot dap, khuon dic, do ga, thiét bi
do... yéu cau do chinh xac, do ctng rét cao.

Hinh 2. May do Laser XL-80 laser system

1.3. Nguyén Iy giao thoa ké

Puoc Albert Michelson phat hién vao
nim 1880, giao thoa ké ctia Michelson bao
gdm nguon sang don sic, guong ban trong subt
va hai gwong nhu thé hién trong (Hinh 3). Trén
Hinh 1. May cdt ddy dong Mitsubishi MV1200S mot guong ban trong sudt, chum sang duogc
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chia thanh hai phan. M6t phan huéng vé guong
d1 dong va phan thu hai phan xa theo goc 90°
vé phia guong ¢b dinh. Guong duogc dat theo
cach sao cho chum sang két hop lai huéng vé
phia nguoi quan sat. Néu ca hai guong déu cach
guong ban trong sudt mot khoang cach thi ca
hai chum sang phan xa vé phia nguoi quan sat
s& cung pha, dan dén khuéch dai cuong do anh
sang. Néu guong di dong duoc dit cach guong
c¢b dinh % budc song, thi chum sang phan xa
1éch pha 180° so v61 pha cuia chum sang co s&
va didu d6 dan dén cai goi 1a “giao thoa triét
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tiéu” tao ra bong toi1 trén man hinh.
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Hinh 3. Nguyén Iy giao thoa ké
1.4. Nguyén ly cia Laser

Laser 1a chum anh sang tap trung co
nang luong cuc 16n. Tir LASER 1a tir viét tat
cua: Laser Amplification by the Stimulated
Emission of Radiation, c6 nghia 1a nang luong
dén tir ngudn sang kich thich. Ngay nay, hai
loai Laser chinh dang duoc san xuat 1a CO,
va Nd (YAG-Neodymium-doped, Yttrium
Aluminum Garnet). Cac thong sd co ban cia
anh sang Laser cho thdy n6: Dong nhat (tit ca
cac Photon ctia chum tia Laser déu cung pha
v6i nhau); Dinh hudng (tit ca cac Photon déu
song song va co hudng); Pon sic (tit ca cac
Photon déu c6 cung ning luong nén mau cia
chum tia Laser phu thudc vao ngudn ning
lugng dugc sir dung dé kich thich céc nguyén
tr). Laser CO, thugc nhom Laser manh (400

dén 1500W) va chi yéu duoc str dung dé cit va
tao hinh. Nd:YAG hoat dong theo cung nguyén
ly voi Laser ’COZ va ching thu’(f)c n,hém Laser
cong suat thap. Laser cong suat thap duoc st
dung dé do.

1.5. Cac phép do co ban ciia may cong cu sir
dung tia Laser

C6 thé thuc hién cac phép do sau bang
tia Laser (Hinh 4): (a) d0 chinh x4c dinh vi
tuyén tinh va kha nang ldp lai cua tryc, (b) do
thang cua truc, (c) do vudng goc giira cac truc,
(d) do phfmg cua bé mat, (e) dinh vi gbc truc
quay, (f) budc goc cua tryc va (g) do rung dong
cua may cong cu.
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Hinh 4. Cac phép do co ban sir dung tia Laser
2. GIAI PHAP

béi tugng do, kiém tra va hiéu chuén
lan nay 13 may cat day dong EDM CNC
Mitsubishi MV1200S. May cit day dong
Mitsubishi MV1200S duoc dua vao st dung tur
nam 2014, may ¢6 5 truc gdm [2]: X, Y, U, V, Z.
Kich thudc gia cong tdi da cua cac truc X, Y, Z
lan luot 14 400 — 300 — 200 (mm). Céc truc U, V
chi tham gia vao qua trinh tao goc nghiéng cho
day trong qua trinh cat con, cit xién va cat két
hop. Trong qua trinh sir dung, chiéu cao truc Z
thuong ¢ dinh chinh, vi vay hai truc X, Y 1a
hai truc quan trong nhat quyét dinh hau hét do
chinh xac gia cong ctia cic san pham. Trong
khuon khé bai bao, ching ta s& sit dung may
do Laser XL-80 laser system dé kiém tra do sai
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1éch trén cac truc X, Y dé xem sau mot khoang thoi
gian dai str dung, tir thing 9 nim 2014 dén thang
11 nam 2021, thi c4c sai 1éch trén cac truc c6 nam
trong pham vi sai Iéch cho phép hay khong.

Dé thuc hién qua trinh do, kiém tra,
hiéu chuan, chung t6i c6 nho su gitp d& cla
hang Mitsubishi Viét Nam truc tiép 13 hai ki
thuat vién phu trach dong may EDM CNC. Qua
trinh do, kiém tra, hiéu chuan st dung may do
Laser thuc hi¢én theo bang chi dan thao tac va
tuan tha tuyét ddi cac quy trinh chi thi trong tai
liéu huéng dan.

Dinh nghia vé phép do do thang: Phép
do do théng cho théy su 1€ch truc. Phép do nay
xac dinh su 1éch truc nhét dinh so voi truc 1y
tuong hodc so voi duong dan tham chiéu cua
mot bo phan may nhat dinh (Hinh 5). Su léch
nay co thé do duong dan bi mon, do may bj va
dap bién dang, v.v... Do 1éch thang nay co tic
dong truc tiép dén d6 chinh xac cac khau trong
qua trinh gia cong.

Actual travel path with
perpendicular motion

Ideal travel path. straight line

Hinh 5. Biéu dé hién thi dj léch thang

Céc phép do dugc thuc hién bang hé
thong Laser Renishaw (may do XL-80 laser
system). Hé thong Laser Renishaw do do
chinh x4c cua d6 thang va kha ning lip lai ctia
chuyén dong may bang cach do do léch ctia cac
diém muyc tiéu so v6i truc tham chiéu. Sir dung
may do XL-80 laser system dé thuc hién do do
thang cta chuyén dong truot tinh tién trén truc
Y ctia may cit day Mitsubishi MV 12008 chiéu
dai dich chuyén trong khoang 250 mm + 300
mm. Theo thong sd k¥ thudt ctia nha san xuét
may, do 1éch nay phai nhé hon +£3 Micromet
trén chiéu dai 300 mm.

Ngudn Laser trén hé théng Laser nay
dugc dat trén chan may bén ngoai may, trong
khi giao thoa ké duoc dat trén bo phan c6 thé
di chuyén va guong dugc dit trén bo phan cb
dinh ciia may. Do 1éch cua cac diém muc tiéu
o voi truc tham chiéu, duoc dat gitra nguén
Laser va guong trén bo phan c¢d dinh cua may
Mitsubishi MV1200S. Cac thiét bi do kiém va
cach to chuc, bd tri phdi hop giita cac thiét b
trong qua trinh kiém tra dugc thuc hién nhu
Hinh 6.

Hinh 6. Qua trinh kiém tra dé 1éch trén truc Y

Sau khi hé théng quang hoc dugc dinh
vi va két ndi v6i phdn mém quan 1y trén may
tinh, tién hanh di chuyén truc trén sudt hanh
trinh thyuc hién 1dp lai 4 lan trén cung mot hanh
trinh di chuyén, két qua céc gia tri sai léch dugce
hién thi qua biéu db (Hinh 7).

3.KET QUA
3.1. Két qua do trén truc Y
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Nhin trén biéu @6 (Hinh 7), ta thiy st
dung may do Laser XL-80 laser system kiém
tra sai léch trén toan b hanh trinh cua truc Y
d6i voi may cit day Mitsubishi MV1200S thi
cac gia tri sai I¢ch bién thién. Gia trj sai léch
cao nhat 12 0.001 mm (1 Micromet), gia tri sai
1éch thap nhat 13 -0.0015 mm (-1,5 Micromet).

3.2. Két qua do trén truc X

Tiép tuc lam tuong ty voi truc X trén
méay cat diay Mitsubishi MV 1200S, van sir
dung may do XL-80 laser system, chi diéu
chinh hanh trinh dich chuyén véi khoang cach
dich chuyén trong khoang 350 + 400 mm. Két
qua do, kiém tra, hiéu chuan nhu trong Hinh 8.
Nhin trén biéu d6 (hinh 8), ta thiy sir dung may
do Laser XL-80 laser system kiém tra sai léch
trén toan bd hanh trinh cta tryuc X d6i voi may
cat day Mitsubishi MV1200S thi cac gia tri
sai 1&ch bién thién. Gia tri sai léch cao nhat 1a
0.002 mm (1 Micromet), gi4 tri sai léch thap
nhét 14 -0.002 mm (-2 Micromet).
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Hinh 8. Biéu dé hién thi do léch trén truc X

4. KET LUAN

Theo tiéu chuan cua hing may
Mitsubishi 4p dung cho may cat day dong
(EDM CNC) Mitsubishi MV1200S: Néu gia
tri sai léch ndm trong khoang +0.003 mm (+
3 Micromet) may van hoat dong lam viéc binh
thuong; Néu gia tri sai 1éch nim ngoai khoang
+0.003 mm (+ 3 Micromet) thi nén kiém tra
xem may co bi va dap bién dang & ddu khong,
néu khong thi nén thay bang truot, dan huéng
hogc truc vit me v.v... Di vé6i lan do va kiém
tra nay, cac gia tri sai I¢ch trén truc X (Max:
0.002 mm; Min: -0.002mm) va truc Y (Max:
0.001 mm; Min: -0.0015 mm). Céac gia tri sai
léch nay van nam trong pham vi cho phép
chimg to d6 chinh x4c clia may van dam bdo,
may van lam viéc binh thuong ma khong phai
stra chita thay thé gi ca.+
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