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6.1. GIA CONG BANG TIA LUA PIEN
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6.1. GIA CONG BANG TIA LUA PIEN
Nguyén tic

Hai dién cuc gén nhau-> Phong dién-> Sinh nhiét->

Néng chay kim loai-> Tao thanh vét cat.




6.1. GIA CONG BANG TIA LUA PIEN
Nguyén tic

113
=

- Catot (cuc am) dong vai tro la dao

va Anot (cuc duong) dong vai tro la

phO1 trong qua trinh gia cOng.

- MBoi truong trung gian: Chat 1ong
khéng dan dién (thudng dung dau hoa).
- Vat lieu dung cu: Cu, Hop kim Cu+W, Hop kim Ag+W,
graphit.

- Nguén dién 1 chiéu (V= 50 + 300V ; I=0,1 — 500A)

- Khe ho dién cuc: 0 = 0,01 = 0,125 mm.

- Ning suat Max: 300 (mm3/ph) tng véi ning luong tiéu thu
khoang 10W/mm3/ph.
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GIA CONG PAC BIET
6.1. GIA CONG BANG TIALUA D jN

Piic diém ciia gia cong kim loai bang tia lira dién (EDM)
Uu diém

- Gia cong duogc cac loai vat lieu c6 do cung tuy y.

- Gia cong chép hinh theo hinh dang bat ky ctia dao.

- C6 thé gia cong duoc cac vat liéu gion, mén ma khong so bi
v& hodc bi bién dang.

- Do ¢6 dau trong ving gia cong nén bé mit gia cong duoc tdi

trong dau chat luong bé mit gia cong tot
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CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.1. GIA CONG BANG TIALUA D jN

Piic diém ciia gia cong kim loai bang tia lira dién (EDM)
Nhwoc diém

- Phoi va dung cu (dién cuc) déu phai dan dién.

- Vi toc @6 cat got thap nén phdi trude gia cong bang tia lira
dién thuong phai gia cong tho trudc.

- Do vung nhiét do tai vung 1am vi¢c cao nén gay bién dang

nhiét.




CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.1. GIA CONG BANG TIALUA D jN

Piic diém ciia gia cong kim loai bang tia lira dién (EDM)

Ung dung

- Ché tao, phuc hoi cac khudn dap da toi va khudn bang hop
kim cung.

- Str dung cac dién cuc rat manh dé gia cong céc 10 sang, ray.
- Gia cong céc 16 c6 duong kinh nho va sau véi do chinh xéc
cao nhu 16 cua cc voi phun cao ap.

- Gia cdng khuén dap céc chi tiét khung vo 6 t0, gia cong

khuon ép nhya cac chi ti€t cua noi1 that 0 to.




CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.2. GIA CONG BANG CHUM TIA PIEN TU
Gia cong biang chum tia dién tir (EBM): 12 phuong

phap gia cong dung nang luong chum tia dién tir hoi tu

tal bé mat gia cong lam nong chay va boc hoi vat liu.
High voltage cable (30 kV, oc)

Cathode grid
Anode

Electron stream

Magnetic lens

Viewing Deflection coils
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6.2. GIA CONG BANG CHUM TIA PIEN TU

- Chium tia dién tir dugc phat ra tir Cathode ctia dau phat
tia.

- Céc dién tir truyén dong vai toc do rat cao va hoi tu lai
nho thau kinh dién tr (magnetic lens) thanh vét rat nho
tai bé mat gia cong (workpice).

- Cac dién tr va dap vao bé mit gia cong va sinh nhiét
ning nung néng, 1am chay va boc hoi vat liéu tai vi tri

can cat di.

\




CHUONG VI: CONG NGHE

GIA CONG PAC BIET
6.2. GIA CONG BANG CHUM TIA PIEN TU

Uu diém :

- C6 thé gia cong bat ky loai vat liéu nio.

- Gia cdng chinh xac do kha nang tu ham cua dién tur trong
mot 16p mong cua vat li¢u.

- C6 thé diéu chinh tic thoi cudong do va vi tri cta tia dién tu.
- Bao dam sach vé mit hoa hoc nho ¢6 budng chan khong.
Nhuoe diém :

- Chi ¢6 thé gia cong trong budng chian khong.

- Gi4 thanh gia céng tuong d6i cao.

@ - C6 nguy hiém vé phéng xa Ronghen.
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GIA CONG PAC BIET
6.2. GIA CONG BANG CHUM TIA PIEN TU

I'J'ng dung:

- Gia cong nhitng vt liéu rdt cirng: thép, wolfram, platin,
molipden, kim cuong, héng ngoc, oxit nhom, st, thuy tinh,
thach anh va cac hgp kim cung khac

- Gia cong nhitng 16, ranh cé bién dang nhé vi phirc tap:
Dic biét ding rat hiéu qua dé khoan va phay nhitng 16 ranh cé
kich thude tir 0,01 dén 1 mm, ké ca trén hop kim ctng. Ngoai

kim loai, con c6 thé gia cong cO hi€u qua trén nhirng vat li¢u

G dan dién kém, trén kinh, gdbm
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GIA CONG PAC BIET
6.3. GIA CONG KIM LOAI BANG CHUM TIA LAZER

Gia cong bang tia laser (Light Amplification Simulated
Emission of Radiation) la qua trinh st dung chum tia laser hdi

tu dé 1am nong chay kim loai va thuc hi€én qua trinh cit got.

o
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6.3. GIA CONG KIM LOAI BANG CHUM TIA LAZER

Nguyén ly gia cong
- May cat tia laze 1a may cat bang tia QUMY EoDEYE o phin xa 45
, —
sang hoat dong theo cheé dd xung. —t
Nang luong xung cua n6 khong 16n. o
us
Nhung n6 dugc hoi tu trong mot chum il
= L ET]
tia c6 dudong kinh khoang 0,01 mm. - - n
- Chum tia phat ra trong khoang thot ?.?““mm : Theukh
gian mot phan triéu gidy . N6 tac dong % G i
vao bé mit chi tiét gia cOn , nun ittt B ce
: ’ g g g Tl s v o
néng, lam chay, boc hoi vat liéu. —
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GIA CONG DAC BIET
6.3. GIA CONG KIM LOAI BANG CHUM TIA LAZER

Uu diém:
- Khéng can dung budng chan khong, khong c6 van dé tich dién
trong mo1 truong, khong c6 phong xa Ron ghen.
- Co kha nang lam viéc trong mo1 truong khong khi, chan
khong, hodc ngay ca trong chat 10ng hay chat ran truyén quang.
- C6 thé gia cong dugc cac vat liéu co do cung cao.
- Ché d6 gia cong ém hon céc phuong phap gia cong khic do
khong co su tac dung luc truc tiép gitra dung cu va phou.

- Su chinh x4c va kha nang gia cong cac 10, ranh nho va duong

@ cat chuan xac vo1 bién dang xung quanh vung gia cong it. Y,
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GIA CONG PAC BIET
6.3. GIA CONG KIM LOAI BANG CHUM TIA LAZER

Nhuoc diém:

- Khong cat dugce phdi ¢6 bé mit phan quang.
- C6 k¥ thuéat cao, dau tu 1on.

- Can phai x4c dinh chinh x4c diém gia cong.

- Su pha hily vé nhiét c6 anh huodng téi phoi.
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GIA CONG DAC BIET
6.3. GIA CONG KIM LOAI BANG CHUM TIA LAZER
Pham vi s dung:
- Trong cong nghi€p, laser dugc st dung vao viec han, khoan,
cit, cac loai vat liéu cé d6 nong chay cao ké ca phi kim.
- Cat céc ranh nong, cham khic cac dung cu do va cac chi tiét
thép, khac logo trén vat liéu kim loai va phi kim.
- Gia cdng céc chi tiét cuc nho.
- Trong cong nghé ché tao 6 td, dugc dung dé cat dudng bao cua

chi ti€t dang tam, khac s0, ma so 1én chi ti€t.




CHUGONG VI: CONG NGHE

GIA CONG PAC BIET
6.4. GIA CONG KIM LOAI BANG PIEN HOA (ECM)

Nguyén 1y gia cong kim loai bang dién

dua trén nguyén ly an mon dién hoa.
Khi nguyén tir kim loai b1 mat
electron, cic 1on kim loai s€ tan vao

dung dich dién phan tao ra qua trinh an

mon.
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GIA CONG PAC BIET
6.4. GIA CONG KIM LOAI BANG PIEN HOA (ECM)

Electrochemical machining equipment
Comstant Pressure

+ - feed
—1’—|\

gauge
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6.4. GIA CONG KIM LOAI BANG PIEN HOA (ECM)

- Chi tiét nbi véi cuc duong; Dung cu dugc ndi voi cuc Am

ctia nguon mot chiéu.

- V1 tri gia cOong dugc tuoi dung dich dién phan.

- Khi d6ng mach dién va diéu dién phan hop ly, dong dién di
qua bé ¢6 tac dung lam hoa tan mot lvong kim loai ¢ anot,
duoc xac dinh theo dinh luat Faraday.

Q M
m=—.—
+ m la kho1 lugng chat b1 phan ly
+ Q la dién lugng chuyén qua chat dién phan.
+ F 12 hang s6 Faraday, F=96485 C/mol;

+ M/z 1a trong luong twong duong ciia chat dién phan.
o
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6.4. GIA CONG KIM LOAI BANG PIEN HOA (ECM)
Uu diém

- Tdc @6 lay kim loai nhanh, chat luong bé mit tot. Toc do hot

kim loai khong phu thudc vao do cing, do bén va cac thudc tinh
khéc cua vat liéu can gia cong.

- Vat li¢u lam dung cu dién cuc khong can c6 d6 cung cao hon
vat liéu ctia chi tiét gia cong.

- Do khéng ¢6 su tiép xiic gifta dung cu va chi tiét nén phuong
phép gia cong dién héa c6 thé gia cong dugc vat liéu mong, dé
bién dang, gion va khong gy ran niit bé mit.

- Do hinh dang chi tiét duoc quyét dinh bdi hinh dang ctia dién
cuc dung cu nén cé thé gia cong chi tiét c6 hinh dang phtrc tap
mot cach dé dang.

- Khong hao mon dung cu, c6 thé st dung lau.

\
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6.4. GIA CONG KIM LOAI BANG PIEN HOA (ECM)

Nhuoe diém:

- M4y gia cong dién hda dat tién va chiém nhiéu dién tich nha
xuong.

- Dung dich dién phén s& dn mon cac thiét bj khac.

- Dung dich dién phan gdy 6 nhiém moi trudng rat 16n.

- Dé phat no do su tich ty khi hydro.

- Céng nhan phai duoc bao ho mot cach khat khe dé tranh bi
nhiém ddc.

- Thiét ké dién cuc dung cu kho.

L

\




CHUGONG VI: CONG NGHE

GIA CONG PAC BIET
6.4. GIA CONG KIM LOAI BANG PIEN HOA (ECM)

Pham vi ing dung

- Phuong phéap gia cong dién

hoa ing dung trong gia cong chép

hinh, khoan va ché tao khuon dap,

6ng thoi va khuon ddc thuy tinh,

cac canh turbine, cac duong dau, hoc, 10,
cac khe trong chi ti€t va nhtrng chi tiét c6 hinh dang

twong tu...
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GIA CONG PAC BIET

6.5. GIA CONG BANG SIEU AM

Nguyén l},’ gla cﬁng Ultrasonic machining
20 kHz

- Dung cu dao dong v61i tan s6 bang
tan sO si€u am
- Hat mai dud6i dang dung dich

huyén phi dugc bom vao dau

Abrasive

dung cu s€ dao dong cung tan s Sy P

vO1 dung cu lam bao mon phoi tao

ra vét cat.

\
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CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.5. GIA CONG BANG SIEU AM

Uu diém

- Gia cong bat ky vat liéu ndo bat chap tinh dan dién, dan
nhiét.

- Khong tao ra bién cung bé mit do tac dung co nhiét

- Cho phép gia cong dugc nhitng vat liéu vé cuing clng, ran,
g10n.

- Khong gay ra cic vét nirt té vi bé mit

\




CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.5. GIA CONG BANG SIEU AM

Nhuge diém
- Dung cu mon nhanh

Ning suat thap khi gia cong vat liéu cé do ciing cao

Dién tich gia cong b1 han ché.

Chi c6 thé gia cong 16 va hoc c6 chi€u sau gi61 han.

Pham vi ung dung
- Phéi hop véi cac phuong phap gia cong khac dé gia cong

tinh cac bé mat 10, hoc
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GIA CONG PAC BIET
6.6. GIA CONG BANG TIA NUOC AP LUC CAO

Gia cong bang tia nwéc (hay con goi gia cdng cat bang
tia nudc: Water Jet Cutting-WJC) 1a mot qua trinh sur
dung tia nudc & ap suat cao (tir 2.108 — 4.108 Pa) dé cat
dut vat liéu. Dé ting kha ning cat dong tia nudc ap luc
cao dugc pha tron thém hat mai goi la gia cong

bang tia nudc 4p luc cao c6 hat mai (Abrasive Waterjet
Cutting-AWJ).

\
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GIA CONG PAC BIET

6.6. GIA CONG BANG TIA NUGC AP LUC CAO

Hydraulic Oil
Low Pressure Water
B High Pressure Water
B Abrasive

~




4 . 5 .
6.6. GIA CONG BANG TIANUOC AP LUC CAO

Uu diém

Co6 kha nang tu dong hoa cao.

Khéng anh hudng dén mdi truong.

Khong anh huong nhiét.

Co thé cat bat cu vat liéu nao.

It 1ang phi chat thai sau gia cong.
Chi phi thap.

Nhuoe diém

- Do ap xuat s€ giam dan tu vi tri voi phun nén chat luong
bé mat cung giam dan.

- Cat dugc cac tam kim loai ¢6 chiéu day hiru han.

o
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6.6. GIA CONG BANG TIANUOC AP LUC CAO

Pham vi ung dung

- Ung dung nhiéu trong cong nghiép dé cat cic san pham
dang tdm c6 bién dang phirc tap nhu nhitng chi tiét hoa vian
- Cit thuc pham: Dung dung dich cat 14 dau an

- Cat khong sinh nhiét nén stir dung dé cat tai cac vi tri can
han ché nhiét nhu trong cic nha may héa dau, cat pha bom

min...
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GIA CONG PAC BIET
6.6. GIA CONG BANG IN 3D

Gia cong in 3D la mot qua
trinh san xuat céc chat liéu
(nhuya, kim loai hay bat ky

thu gi khac) theo %phuong
cach xép tung 16p voi nhau
dé tao nén mét vat thé 3

chiéu.
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6.6. GIA CONG BANG IN 3D

Pham vi ing dung

- Ché tao mau: Phu kién, trang suc

\




CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.6. GIA CONG BANG IN 3D

Pham vi ing dung

- Ung dung y hoc, san xuat by phan co thé ngwoi
—— -
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GIA CONG PAC BIET
6.6. GIA CONG BANG IN 3D

Pham vi ing dung
- San xuat linh kién
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CHUONG VI: CONG NGHE
GIA CONG PAC BIET
6.6. GIA CONG BANG IN 3D

Pham vi irng dung
- Ché bién thuwc pham

\
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GIA CONG PAC BIET
6.6. GIA CONG BANG IN 3D

Pham vi irng dung
- Xay dung




