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PHUONG PHAP KHAI BAO CHIEU CAO PHOI KHI CAT XIEN TREN
MAY CAT DAY BONG (EDM) MA KHONG PHAI DO TRU’C TIEP
CHIEU CAO CUA PHOI

THE METHOD TO DETERMINE WORKPIECE HEIGHT ON COPPER WIRE
CUTTING MACHINE (EDM), WITHOUT DIRECT MEASUREMENT OF WORKPIECE
HEIGHT

Hoang Tung Lam
Truong Dai hoc Cong nghiép Ha Noi

TOM TAT

Trong nganh khuén mau, dac biét la khudn diic nhya, cdc hé xién dugc sii dung rdt pho bién.
Thudng cdc ho xién sé dugc gia cong trén mdy cat day dong. Qud trinh gia cong dugc thuc hién qua
6 buidc, gom: Buéc 1 chudn bi bdn vé, budc 2 ra gd can chinh phéi va cai ddt goc cho phéi, budc 3 tao
chuong trinh gia cong, budc 4 nhap thong so gia cong cho mdy va can chinh day, buéc 5 van hanh mady,
budc 6 kiém tra san phdm. Khi gia cong cdc ho xién ma phoi cé mdt trén cung la mdt cong bdc thi ngudi
gia cong gap khoé khan trong viéc do chiéu cao ctia phoi (6 buédc 4), thuong thi ho do gan ding gia tri
chiéu cao va nhdp vao mdy dan dén sai s6 gia cong. D€ khac phuc diéu nay, chiing ta sé gid ldp mot mdt
phdng song song véi mdt ddy ciia phoi réi xdy dung hinh chiéu ctia bién dang cdn cdt trén mdt phing
gid 1ap. Sau d6 sé lap trinh cdt hd xién cho hinh chiéu viia méi tao dvigc trén mdt phang gid lap va khai
bdo chiéu cao ciia mdt phdng gid lap so véi mdt ddy ciia phoi vao mdy.

Tu khéa: Mdy cat day dong; Sai sé gia cong; Khudn mau.
ABSTRACT

In the mold industries - especially in the plastic injection molding, oblique holes are very common.
They are processed on copper wire cutting machine. This manufacturing process is performed through
six (06) steps, which includes: step 1 - Preparing drawing; step 2 - Locating, choosing orgin of workpiece;
step 3 - Creating a workpiece program; step 4 - Inputting manufacturing parameters and calibrating
copper wire; step 5 — Manufacturing operation; step 6: Checking quality of the products. When processing
an obilque hole, if the top face of the workpiece is a step curve surface, it is difficult to determine length
of the hole (step 4). Normally, length of an oblique hole is estimates approximate amount which then is
inputted to the machine after that. The fact is leading to errors in the manufacturing process. To solve the
problem, we could use a simulated face which parallel to bottom face of the workpiece, then building a
projection of the profile which need to be cut on the simulated face. Then we run the workpiece program
to process the obique hole for the above projection, and inpput the height between the simulated face
and the bottom face of the workpiece into the cutting machine.

Keywords: Wire cut EDM; Manufaturing errors; Molds.
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1. GIGI THIEU

Gia cong tia ltia dién EDM la mot trong
nhiing cong nghé gia cong co khi hién dai va
dang ngay cang dugc st dung nhiéu trong
linh vuc co khi ché tao. Cac may gia cong tia
ltia dién (EDM) thuong dugc su dung dé€ gia
cong khuon mau va san phdm co khi doi hoi do
chinh xac cao, c6 bién dang khd, do cting cao
ma gia cong trén cac mdy cong cu thong thudng
khong hiéu qua hodc khong thé thuc hién dugc.
Gia cong EDM gom: Gia cdng xung dinh hinh
(EDM); gia cong (EDM) bing mdy cat day;
khoan (EDM). Xung (EDM) 1a phuong phap
gia cong dang chép hinh, trong dé mét dién cuc
c6 vai tro 1a vat mau, dién cuc con lai 1a phoi.
Khi gia cong dién cuc sé phat ra tia ltia dién dot
chdy va an mon kim loai, tao thanh hinh dang
chi tiét. Gia cong EDM bang may cat day hién
nay, & Viét Nam dang st dung hai dong may
la may cat day Bong va may cat day Molipden.
Ca mady cat day Dong va mdy cat day Molipden
déu gia cong ra dugc nhiing san phdm giong
nhau, nhung khac nhau vé chat lugng, do chinh
xac, do nham bé mat, gia thanh, nang suait...
Nguyén ly hoat dong clia mdy cat day dong la
day 1a mot dién cuc, phoi la mot dién cuc. Khi
day tién lai gan phoi vé6i khoang cach rat nho
thi day sé phong ra tia ltia dién nang lugng cao
dét chay va &n mon kim loai tao ra vét cat.

2. GIAI PHAP

Trong nganh khudn mau, rit nhiéu bo
khuon phai cat cac ho xién. Khi gia cong cac hd
xién c6 hai cong doan phai hét stic cha y. Thu
nhit, & budc tao chuong trinh gia cong, chiung
ta phai dua vao thong s6 gdéc nghiéng cho day
trén tiing phan bién dang cat. Tha hai la bude
khai bao chiéu cao mdt trén cung ctia phoi so
v6i ban may. Khi khai bao chiéu cao ctia phoi ta
phai do dugc diém cao nhét caa phoi tai vi tri

can cit so v6i ban may, d6i véi phoi cé mat trén
cing 12 mit phing viéc do rdt don gidn bang
thudc kep. Nhung véi phoi c6 mdt trén cung
la mdt cong bac viéc do dugc chinh xac chiéu
cao cua phoi tai vi tri cin cat so v6i mit ban
may la cong viéc rat kho khan. Trong truong
hgp nay, ching ta nén gid 1ap mot mit phing
cao hon chiéu cao that cua phoi, sau dé xay
dung lai hinh chiéu ctia bién dang cat trén mét
phéng gia 1ap d94. Tiép theo ching ta sé khai bao
chiéu cao cua phdi chinh la chiéu cao do dugc
tlt mit phdng gia 14p trén hinh vé dén mit ddy
cta phoi, vao may. Khi day tién hanh cit theo
bién dang trén mat phang gia lap va nghiéng
day trén suot do cao gia lap thi sé gia cong tao
hinh dugc ding bién dang cat xién trén phoi.
Viéc lam nay gitp ta khong can phai do chinh
xac chiéu cao cta phoi so v6i ban mdy ma van
cat ra ding ho xién chinh xac dat yéu céu ky
thuat ctia ban vé. D€ hiéu r6 hon vé ky thuat
nay, chung ta sé di tim hiéu mot vi du thuc té &
phia dudi:
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Hinh 1. Bdn vé goc.

Hinh trén 1a 16i cia mot bo khuén duc.
Ta cén cat hai h6 xién nghiéng 14° nhu hinh 1.
bé€ gia cong 16i khudn nay c6 2 phuong phap:

Phuong phap lam cii (van thuc hién qua
6 budc): Budce 1, chuin bi ban vé nhu trén hinh
1 va nhép ban vé vao may; Budc 2, kep so bd
phoi, ra song song, vuong goc, ra phang phoi,
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kep chat phoi va cai dat goc cho phoi; Budc 3,
can cd vao ban vé da nhap vao may & budc 1
tao chuong trinh gia cong (chu y chi chon do
nghiéng cho déy 14° trén hai canh dai ctia hinh
chiti nhat & ca hai ho xién); Budc 4, nhap thong
sO gia cong cho mdy va can chinh day (& budc
nay ngudi gia cong phai nhap chiéu cao cua
phoi vi mat trén cung ctia phoi la mat cong bac
nén nguoi gia cdng chi do dugc gan dung gia tri
chiéu cao thuc té€ ctia phoi roi khai bao vao may
gy ra sai sO gia cong); Budc 5 van hanh may;
Budc 6 kiém tra san phdm.

Phuong phap lam méi (Khac phuc viéc
khai bdo khong chinh xac chiéu cao cua phoi
gy ra sai sO gia cong). Phuong phdp nay van
tuan thu theo 6 budc nhu da trinh bay & trén
nhung ndi dung cac budc 1, budce 3 va budc 4
c6 su thay d6i nhu sau:

Budc 1: Chinh stia lai ban vé, trén hinh
chiéu canh, offset mot doan thdng cach mat ddy
moét khodng 95 mm, néi dai cdc doan thing
xién trén hinh chiéu canh dén doan thang viia
tao. Tt hinh chiéu canh dung cdc duong déng
song song sang hinh chiéu diing roi xay dung
cac bién dang cat xién mdi trén hinh chiéu
diing nhu Hinh 2. Nhédp ban vé viia tao dugc
vao may cat day.

Ll
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Hinh 2: Bdn vé gia cong thuic té.

Buéc 2: Thuc hién nhu phuong phap
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lam ct da trinh bay & trén.

Budc 3: Tao chuong trinh gia cong. Lap
trinh can cd vao bién dang vé mdi trén Hinh 2.

(START)

(ba009052022)

G90

G92X-644.421Y-361.798
GO00X-722.421Y-443.752

(W1 NORMAL)

M20

M78

M78

M80

M82

M84

G90

G92X-722.421Y-443.752

M0

F0.5E945
GO01X-722.421Y-445.752
G04X5.000

H1=0.162

F0.9E22091
G42G01X-722.421Y-450.002H1
G01X-744.921Y-450.002A-14.
G01X-744.921Y-437.502A0.
G01X-699.921Y-437.502A14.
G01X-699.921Y-450.002A0.
G01X-722.421Y-450.002A-14.
M21

GO0X-722.421Y-513.844
(W2 NORMAL)

M20

M78

MS0

M82

Ms84

G90

G92X-722.421Y-513.844

M90

F0.5E945
GO1X-722.421Y-511.844
G04X5.000

H1=0.162

F0.9E22091
G42G01X-722.421Y-507.594H1
GO1X-699.921Y-507.594A-14.
GO01X699.921Y-520.094A0.
GO1X-744.921Y-520.094A14.
GO1X-744.921Y-507.594A0.
GO1X-722.421Y-507.594A-14.
M21

Mo91

MO0
G40G01X-722.421Y-513.844F60.
GO0X-644.421Y-361.798

Mo02

( CUTTING LENGTH = 242.500 MM )
( RAPID LENGTH = 366.617 MM )
(END)

M9l
MO0
G40G01X-722.421Y-443.752F60.
Hinh 3. Chuong trinh gia cong va hinh mo phong
hai ho xién cdn gia cong.

Budc 4: Doi v6i phuong phap lam ci
phai do truc tiép chiéu cao ctia phoi dé khai
bao vao may, nhung mat trén cung cta phai la
mat cong bac nén rat kho do chinh xac gia tri
nay gdy ra sai s0. Theo phuong phap lam méi
sé khac phuc hoan toan vin dé nay. Chung ta
khong phai do truc tiép chiéu cao trén phoi
niia ma chi can khai bao khoang cach 95 la kich
thudc tao ra trén Hinh 2 vao may.

Hinh 4. Khai bdo chiéu cao phoi vao mdy va hinh
mo phéng hai hé xién cdn gia cong
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Budc 5 van hanh may va Budc 6 kiém tra san
phdm ctia ca hai phuong phap déu lam giong
nhau.

3. KET QUA

Sau khi gia cong ta dugc hai ho xién dat
yéu cdu ky thuat nhu anh & duéi (San phdm da
dugc dua vao phuc vu san xudt tai nha may duc
nhua).

Hinh 5. Sdn phdm sau khi gia cong xong.

4. KET LUAN

Phuong phap nay c6 tinh thuc tién rat

cao ap dung cho tét ca cac trudng hgp cat hd
xién trén may cat day dong ma madt trén cung
cua phoi c6 dang mat cong bac. Thay vi viéc
khong thé do dugc chinh xac d6 cao ctia phéi
dé khai bao vao mady thi ta chi viéc st dung kién
thiic cia mon vé ky thudt thiét 1ap chiéu cao
mdc dinh cho phdi va dung lai bién dang cat
xién mdi roi lap trinh theo bién dang méi do. <

Ngay nhan bai: 08/5/2022
Ngay phan bién: 14/5/2022

Tai liéu tham khao:

[1]. Vi Hoai An; Gia cong tia ltra dién CNC, NXB.
Khoa hoc va Ky thuat, 2005.

[2]. Elman C.Jameson, Electrical Discharge
Machining, International Standard Book
Number: 0-87263-521-X. Printed in the
United States of America, 2001.

[3]. Gido trinh van hanh bao duéng may cat day
Mitsubishi MV 1200S (Trung tdm Viét Nhat
DHCN Ha Noi).

[4]. https://ungdungmaytinh.com/blog/giao-trinh-
thiet-ke-che-tao-khuon.html

ISSN 2615 - 9910

TAP CHI CO KHI VIET NAM, S6 5 nam 2022
cokhivietnam.vn/tapchicokhi.com.vn



