NGHIEN CUU ANH HUGNG CUA VIEC DIEU CHINH KHOANG CACH TIEU CU DEN BE
MAT GIA CONG TGI CHIEU SAU KHAC SAN PHAM TREN MAY KHAC LASER CO;

Chu Dwc Hoa, Ta Thi Thiy Hwong, Lé Vin Khanh
Khoa Dién Co, Truong Dai hoc Hdi Phong
Email: huongltt@dhhp.edu.vn

Ngay nhdn bai: 12/3/2024
Ngay PB ddnh gia: 07/5/2024
Ngay duyét dang: 29/5/2024

TOM TAT: Laser ngay cang tmg dung rong rai trong doi sdng xi hgi boi nhimng wu diém

vuot troi cong nghé va hiéu qua kinh té. Trén thé gi6i ciing nhu ¢ Viét Nam di c6 nhiéu
cong trinh nghién ctu vé Laser, tuy nhién cic nghién ctru sau hon vé k¥ thuat tao chum
tia va anh huong cua cac chi tiét quang toi ngudn phat laser con nhiéu han ché. Bai bao
nay di sau nghién ctu anh huong ctia viée diéu chmh khoang cach tiéu cy dén bé mit gia
cong t6i d6 sau cua vét khic khi gia cong khic gd bang may khic laser COZ Thong qua
viéc thuc nghiém danh gia chat luong san pham gia cong trén vat liéu gd bang may khic
laser CO,, nghién ciru chi ra mdi quan hé giira thong s diéu chinh khoang cach tiéu cu
t6i chat lugng hoat dong cuia chum tia laser cling nhu mot sb luu y trong van hanh hé
théng quang trén may khic laser CO,.

Tir khoa: Cét khic Laser; Gia cong Laser; Laser COs.

THE STUDY OF THE INFLUENCE OF ADJUSTING THE FOCAL DISTANCE TO THE PROCESSED
SURFACE ON PRODUCT ENGRAVING DEPTH ON A CO2 LASER ENGRAVING MACHINE

ABSTRACT: Laser is increasingly widely applied in social life because of its outstanding
technological advantages and economic efficiency. In the world in general and in Vietnam in
particular, there have been many research projects on Lasers; however, further research on
beamforming techniques and the effect of optical details on the laser source is still limited. This
article delves into the impact of adjusting the focal distance to the machined surface on the depth
of engraving when engraving wood with a CO, laser engraving machine. Through experimentally
evaluating the quality of products processed on wood materials using a CO, laser engraving
machine, the study shows the relationship between the focal distance adjustment parameter and
the operational quality of the laser beam, as well as some notes in operating the optical system on
the CO; laser engraving machine.

Key words: Laser cutting and engraving; Laser machining; CO, Laser.

1. PAT VAN PE phuong phap gia cong 13 sir dung ngudn nhiét
16n tir chum tia Laser dé lam nong chay hodc
bbe hoi vat lidu, n6 c6 kha ning gia cong
dugc céac bién dang phuc tap, qua trinh cat
khong tao ph01 duong cit min hau nhu
khong dé lai vét trén bé mat gia cong, do
chinh xac kich thuéc cao.

Gia cong bang laser dugc nghién ciru
va ung dung tir nhiing nam 1960 bdi nd co
nhitng tinh nang ndi trdi nhur: 1a anh sang don
sic, o do két hop, dinh hudng cao, kha ning
dat mat do cong sudt 16n. Ban chét cua
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May cit, khic laser CO; 12 mot thiét
bi cit laser su dung tia laser carbon
dioxide (CO,) dé cit, khic vat liéu mot
cach chinh xéc. Cac chum tia laze duogc tao
ra trong by cdng hudng trong may duoc
hudng bdi mot guong phan xa dén dau cit,
noi n6 duoc hdi tu thanh mot diém sang
nhé nhung cyc manh. May cat laser CO,
dugc su dung rong radi trong cac nganh
cong nghiép khac nhau dé cit cac vat liéu
nhu acrylic, g6, giéy, vai, nhua va mot sb
kim loai. Tinh linh hoat va d¢6 chinh xac
cta cét laser CO, lam cho n6 tré thanh lua
chon phd bién cho nhiéu tng dung san
xuit va ché tao

C6 nhiéu yéu t6 anh huong dén chat
luong san pham gia cong trén may cit, khic
laser CO, nhu

- Anh hudng cua tée do cit

- Anh huéng cia viéc diéu chinh vi tri
tiéu cur

- Anh huéng cua ap suat khi phu

- Anh huéng ciia kha nang phan xa trén
bé mit vat ligu

- Anh huéng ctia mé cit va voi phun

Trong bai bdo nay chung t6i nghién
ctru anh huong cua viée diéu chinh khoang
cach tiéu cy dén bé mit gia cong t6i do sau
khic san pham khi gia cong khic Laser
CO, trén vat liéu g5, Ira chon Laser CO,
co6 budc séng A = 10,6 um dé thuc hién
nghién ctru.

2. TONG QUAN NGHIEN CUU

2.1. Laser CO»

Laser phan tir CO, dugc nha vat 1y hoc
nguoi My Patel phat minh, 1a loai laser sir

112

TRUONG DAI HOC HAI PHONG

dung hoat chit khi 1a CO,. Phan tir CO; ¢cb
cdu trac d6i xung tuyén tinh va duoc dic
trung bang 3 dao dong tu do:

Hinh 1. Cau truc phan tw CO; [1]

- Dao dong d6i xtng (Hinh 1.b)

- Dao dong bién dang (Hinh 1.c)

- Dao dong phan xtrng (Hinh 1.c)

Nhiing trang thai kich thich cua phén
tr CO, 1a t6 hop cua 3 dao dong nay. Cac
dich chuyén muc ning lwong khac nhau cho
birc xa & bude song khac nhau.

Laser CO; lam vi¢c theo 3 murc ning
luogng. Méi truong laser 1a cac phan tr CO,
va N, trong d6 tam hoat chét 1a CO,. Budc
song chinh cia laser CO,: A = 10600nm.
Laser CO, chu yéu lam viéc véi ché do lién
tuc, cong suat 16n téi 10kW va hiéu sudt buc
Xa cao tdi 40%, nén rét thich hop dé gia cong
cit got vat liéu, ké ca sit thép va kim loai
cung [2].

2.2. H¢ thong quang trén may cit,
khic Laser CO;

Hé théng quang hoc dong mot vai
trd quan trong trong viéc phan phdi, kiém
soat va tap trung chum tia, cudi cing anh
huéng dén do chinh xac gia cong, hiéu
qua va hiéu suit tong thé may gia cong
laze CO,.
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Hinh 2: So' d6 hé quang trén may cdt khdc laser CO;

Tia laser sau khi dugc hinh thanh va
chtra trong cum 6ng phong. Tir éng phong
cac chum tia dugc phat ra va di toi cac guong
phan xa lp trén may. Hé thong guong nay co
chirc nang 1ai, dinh hudéng chum tia toi bé
mat gia cong va chung duoc dit nghiéng 45°
nham muc dich tdi uvu hoa duong di cua laser,
mat khac dat guong phan xa nghiéng goc 45°
con lam giam t6n that anh sang trong qua
trinh phan xa, ddm bao muc nang luong,
cong suét khi thuc hién gia cong. Thyc té tuy
thudc vao churc nang va khong gian ciia may
thiét ké ma lua chon sb guong phén xa, loai
guong c¢6 hé sd phan xa cao dé phu hop véi
yéu cau.

Chum tia laser qua cac guong diéu
chinh huéng dugc di toi thau kinh hoi tu,
tai day cac chum tia dugc tap trung hdi tu
sao cho dat kich thudc nhé nhét tai mot
diém trén bé mat gia cong. Trén mot tiét
dién rat nho, tai tiéu cu hé quang s€ nhan
dugc mat do nang lugng rat 16n ctua chum
tia dé thuc hién qué trinh gia cong [1]. Dé
tia laser x4ac dinh chinh xac bé mat gia
cong, thong thuong trén co ciu c6 lip co
ciu diéu tiéu, gitp diéu chinh tiéu cy cua
thau kinh so véi chi tiét gia cong. Pbi vai
may cit ¢co cong suit 16n, phai lga chon
thau kinh c6 d6 bén cao, 1am mat hop 1y,
thuong xuyén bao dudng lau chui, tranh dé
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mit thau kinh bi m& 1am sai léch tiéu cy,
anh huong dén d6 chinh x4c gia cong.

Théu kinh laze dugc sir dung dé dinh
hinh va héi tu chum tia laze. Chung thuong
duoc lam béng vatliéu ZnSe va c6 thé 16i hodc
16m, trong d6 ti€u cy cua chung xac dinh diém
hoi tu ctia chim tia. Thau kinh phang-16i ¢6
tiéu cy duong va dugc sir dung dé hoi tu chim
tia chuan truc t6i mot kich thude diém nho.
Thau kinh phang-16m c6 tiéu cu am va duoc
dung dé 1am phan ky cac chim tia chuan truc.
Bé mit cong. ctia cac thau kinh nay phai ddi
dién vé6i ngudn dé giam thiéu quang sai hinh
cau [3].

3. KET QUA NGHIEN CUU

3.1. Thiét ké va ché tao may khic gb
Laser CO;

Trén céac co s& nghién ctru trén ching
t6i tién hanh thiét ké va ché tao may khic
laser dé tién hanh thuc nghiém vdi cac thong
s6 cu thé nhu sau:

- Thiét ké may khéc vat liéu gd

- St dung ngudn laser CO, c6 budc
song A = 10,6um

- Ong phoéng c6 kich thudc chiéu dai
50cm, cong suit 40W

- 03 guong phan xa dat nghiéng 45°
dé diéu chinh chum tia ra dau khic.

- Thau kinh hoi tu c6 tiéu cu: 38,1
mm; d6 day: 2mm; duong kinh: 20 mm.
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So do6 nguyén 1y ché tao may khic
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Hinh 3. So' do nguyén by mdy khdc Laser CO»
Trong do: 1. B truyén truc Y; 2. Bo truyén truc X; 3. Mo cat; 4. Phoi gia cong; 5. Khung may
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Phuqng phép diéu chinh kho:c"mg cach
ti€u cu dén beé mat gia céqg: diéu’ chinh
khoang cach ban ga phéi va dau mé cat

Théng s6 diéu chinh may:

Cong suat phong Laser 75% (30W)

Tbc d6 khéc: 30mm/s

Do rong duong khéc: 0,1mm

b, M6 hinh thuc nghiém:

Hinh 9. M6 hinh thuc nghiém
Xéc dinh vi trf tiéu cw 13 “0” trén bé mit
phoi gia cong bang cit thir. Khoang cach tiéu cur
dén bé& mit gia cong 1a 4m theo chiéu diéu chinh
xudng dudi, va duong theo chiéu didu chinh 1én
trén. Piéu chinh khoang cach gitta mo cat va

Hinh 7. Vi tri ldp dat guong phan xq 0 S ) N : .
trén may khdac go Laser CO; phoi bang diéu chinh nang ha ban may.

3.2. Thyc nghiém dinh gid 4nh ¢, Phuong phdp do kiém 7
huwéng caa viée dieu chinh khoang cach _ Su dung Panme do do sau dé danh gia
tiéu cu dén d sau khic san pham khi gia  chat luong khac khi diéu chinh vi tri tiéu cy
cong trén may khiac Laser CO2

a, Diéu kién thuc nghiém:

- Vit liéu khic: gd van ép day 10mm

- Kich thudc phoéi: 50x50x10; kich

thude ving khic 20x20 3
|
Hinh 10: Panme do do sdu
Thuong hiéu: Mitutoyo
& 3 Xuit xt: Nhat Ban
Daido : 0-25mm
Do phén giai : 0.0lmm
20 Cép chinh xac : +3um
Buong kinh tryc do : o4mm
50 Kich thudc dé : 101.6 x 16mm
Hé don vi : mét

Hinh 8. Kich thudc phoi
va vung khdc thuc nghiém
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d. Két qua thuc nghiém
Bing 1: Két qua thwe nghiém

Vi tri tiéu cy | D9 SAu vung khac
TT ) : trung binh
(mm) (mm)
1 5 0,55
2 4 0,62
3 3 0,68
4 2 0,72
5 1 0,76
6 0 0,80
7 -1 0,75
8 -2 0,73
9 -3 0,69
0 -4 0,61
11 -5 0,58
Do sau vung khac
1.00
m
0.00
10 5 0 5 10

Hinh 10: Biéu d6 anh hwéng vi tri tiéu
cu dén chat heong san pham khi gia
cong trén may khac Laser CO2

Két qua cho thiy ring viéc diéu
chinh khoang cach tiéu cy ctia chum tia
laser téi bé mit khic anh huong dang ké
dén chiéu sau khic khi gia cong bing
Laser CO, trén vat liéu gb. Do sau dat
duoc 16n nhit véi cung tham sb diéu khién
may khi gia cong véi vi tri tiéu cu bang
“0”, va giam dan khi ting hodc giam
khoang cach tiéu cu dén bé mit gia cong
trén ca hai chiéu diéu chinh.

Mot s6 hinh anh san pham khi thyc
nghiém diéu chinh vi tri tiéu cy trén may:
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Hinh 11: Mgt s6 san pham gia cong
trén may khdac Laser CO2

4. KET LUAN

Bai bao di trinh bay mot sé nghién ctru
vé anh huong cia viéc diéu chinh khoing
cach tiéu cy dén bé mit gia cong tdi do sau
khic cta san pham khi gia cong khic Laser
CO,. Tac gia da lya chon Laser CO, c6 budc
song A = 10,6um dé ché tao may khic Laser
CO, cho san phim g& lam thiét bi thuc
nghiém nghién ciru.

Két qua nghién ctru di chi ra mdi quan
h¢ giita cac thong s6 diéu chinh vi tri tiéu cu
dén chét lwrong hoat dong ctia chum tia laser
nham cung cdp cho ngudi ding nhimng thong
tin hitu ich dé phuc vu viéc van hanh, diéu
chinh may khéc, cit Laser CO,.
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