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A Attention in the handling of the ZnSe optical component

Caution  ®Do not breathe in ZnSe dust.

I
of

® Do not dispose by incineration.
® Do not dip in acid or alkali.
® Please store away from acid and alkali.
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Laser processing is a non-contact and highly precise processing
method of cutting materials at high speed by using a lens to
focus energy millions of times greater than the light found in

the natural world.

The COzlaser processing machine that realized this technology
plays an active part in a wide variety of industries demonstrating
highly efficient processing and overwhelming cost performance.
It is our mission as a laser optics manufacturer to realize the
maximum potential of the CO2 laser processing machine.
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Sumitomo Electric Industries employs a comprehensive
production and quality control system beginning from optics
design, through growth of the optical /crystal, to polishing and
coating, and responds to market demands as quickly. as a
general maker of COz laser optics.
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Sumitomo Electric Industries prepares all optical
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This is the optical component used inside of the resonator.

There are an output mirror, a rear mirror and a bend mirror.

It is an important optical component deciding the characteristic

of the beam coming out of the oscillator, and high quality and
reliability are demanded.
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COz Laser Processing Machine
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It is an optical component delivering the laser beam from an oscillator to a
processing head.

The mirror functions not only to deliver the laser beam but also to
convert the laser beam from linear polarization to circular polarization
and deliver it while having maintained the polarization state.

It is necessary to reduce loss of laser beam power and to deliver the

laser beam accurately without decreasing the quality or the
polarization.
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Focusing Optics
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components for resonator optics, beam delivery optics and focusing optics.
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ZnSe plano-convex lenses and ZnSe meniscus lenses are used mainly.
The absorption factor lowness is an important characteristic so that a
high-power laser beam transmits in accordance with the focal length as
well as attaining the desired spot characteristic and focus position
precision.
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Lenses which limit absorption of the laser beam have a significant influence on
processing quality and realize superior focusing performance and economy.

LENSES
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The transparency of zinc selenide (ZnSe) to infrared CO:z laser beams is high (absorption coefficient is small),
and thus it is the best material to use to transmit visible guide light.
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A lens of the plano-convex shape or the meniscus shape is used. When the focal length is long, WZnSe bl > X znSe Plano-Convex Lenses
the spot diameter grows large and the focal depth gets longer. Please choose a lens according to the work piece. i (mm) SEfHL > X plano-Convex Lenses
When using high pressure gas to assist the cutting process, i} BEXEER ; ) .
Dimension R BERE (EFL)
please choose the thickness of the lens according to the accepted gas pressure. Product No. ¢DXEFL (inch) Focal Length
oD EFL ET CcT WD %.7_*\/?« )
F4 A% A (WD
b\/7\'§’/( j(z‘z&\ X 11737\)\@?§~%)#\_\E5%ﬁ\1 v \\/E&é Z?EE—Fé 0y, LXZ 38.1 F95.3-2.03 2.03 34 93.8 Working Distance
Please choose the lens type (plano-convex or meniscus), diameter, focal length, and edge thickness. LXZ 38.1 F95.3-7.62 1.5%3.75 95.3 7.62 9.0 91.5 b
LXZ 38.1 F95.3-7.87 7.87 9.2 91.4 _—
e Lx250 8F1 90 5'7 87 LXZ 38.1 F127-2.03 2.03 3.1 125.7 o8 - >
Product No. u u u : e : : : Diameter R
| | | | LXZ 38.1 F127-4 ipro | 400 50 | 1249 ] Focal it
. y SIS 1.5%5.0 38.1 .
Tl LXZ [EXES R Ty IEH LXZ 38.1 F127-7.62 7.62 86 | 1234
Plano-Convex Diameter Focal Length Edge Thickness
X :ZjJZ T LMZ (mm) (mm) (mm) LXZ 38.1 F127-7.87 7.87 8.9 123.3 ‘ Toum _ETiO.Z
Meniscus LXZ 38.1 F190.5-4 4.00 47 | 1886 . \EJ“fe T“Ckﬂo )
DE +0.
. Center Thickness
BZnSeX=ZAHAL VX ZnSe Meniscus Lenses LXZ 38.1 F190.5-7.62 1.5X7.5 190.5 7.62 8.3 187.0
~FiE (mm) AZAHALV X venisous Lenses LXZ 38.1 F190.5-7.87 7.87 86 | 1869
BE EEXEREMR 7 et P — LXZ 50.8 F127-7.87 7.87 9.7 | 1230
Product No. G AR - Bl BT T WD Foes et LXZ 50.8 F127-9.65 20%50 1210 565 15 | 1222
@ T—F27 : &k : : :
714 2% A (WD)
LMZ 381 F635-6 15><25 635 600 80 569 Tvc;rking/l)istance LXZ 508 F1 905'305 305 43 1887
LMZ 38.1 F95.3-6 6.00 7.3 89.6 - LXZ 50.8 F190.5-7.87 2.0x7.5 190.5 7.87 9.1 186.7
1.5x3.75 95.3
LMZ 38.1 F95.3-7.37 7.37 8.7 88.7 — LXZ 50.8 F190.5-9.65 50,8 9.65 10.9 186.0
oD Xy - e —— - ’
LMZ 38.1 F127-6 6.00 7.0 121.8 ameter LXZ 50.8 F222.3-7.87 7.87 8.9 218.5
pemet . 20x8.75 2223
LMZ 38.1 F127-7.37 1.5%5.0 127.0 7.37 8.4 120.9 - LXZ 50.8 F222.3-9.65 9.65 10.7 217.8
38.1
LMZ 38.1 F127-8.99 8.99 10.0 120.0 LXZ 50.8 F254-3.05 3.05 4.0 252.4
LMZ 38.1 F190.5-737 7.37 8.0 184.8 ‘ ‘ LXZ 50.8 F254-7.87 2.0x10.0 254.0 7.87 8.8 250.3
1.5X7.5 190.5 | <—IvYE ET+0.2
LMZ 38.1 F190.5-8.99 o ' 8.99 9.7 | 1837 . Edge Thickness LXZ 50.8 F254-9.65 9.65 106 | 2496
DE  CT+0.2
LMZ 38.1 F254-7.37 7.37 7.9 2485 Center Thickness LXZ 63.5 F222.3-7.87 2.5%x8.75 2223 7.87 9.5 218.3
1.5%10.0 254.0 63.5
LMZ 38.1 F254-8.99 8.99 9.5 247.4 LXZ 63.5 F254-9.90 2.5x10.0 254.0 9.90 11.3 2493

HEFHDOERLONCEOREL VXY F o TEVET DT, BAEMICTHT S0,

%Please ask if you require other specifications.
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Mirrors have both the durability and the reliability to deliver
a high-power laser beam without decreasing its quality.

MIRRORS

M Fl Material ——
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Considering processing characteristics for optical precision, copper(Cu) and silicon(Si) are used for superior in heat conductance

and cooling efficiency. In the situations where adhesion of sputtering is intense, molybdenum (Mo),
with material characteristics of a high melting point and high hardness, is used.
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Various coatings are used on the mirror surface for reflectivity, polarization control, and improvement of durability.
It is necessary to choose a type of coating depending on the type of use and the environment where the mirror will be used.

A5t (AOI)
Angle Of Incident

B (F25) &9 LS
Type (Symbol) Reflectivity Characteristic
€OY7h3I—=M(ED) | 995y FERZBEICKUBVRFARZE TS EEHICL—TE—LDORMIREZHIFT DS N,
Zero Phase Shift Coating : Added to maintain the polarization state of the laser beam in addition to getting high reflectivity by a dielectric multilayer film.
MHRED— b (ER) 093% | EMEEOL—YE—LEMEXOL—YE—AICTRT BLOIERT S,
1/4 Phase Shift Coating . Used to convert a laser beam from linear polarization into the circular polarization.
£3—K~(G) 99.0% FICAEERICENZIEREDEASDET. BHEAL T TERIND  RFERERFLEDEDP DOEPTL.
Gold Coating ) The copper substrate is superior in heat conductance. It is used mainly with a high-power laser. The reflectivity is good, but is easily damaged.
EU7F>a—k~WM) 98.0% A/ Ny ZEICBEND D RGFFERITPRE,
Molibdenum Coating : It is superior in sputtering resistance, but the reflectivity is slightly low.

THMHCUIZ T TTU)BEREBEA DT T EIRE NS0,

Please choose the substrate (Silicon, Copper, Molibdenum), diameter, thickness, and coating type.

RI5O 8-5-EZ

T T

U:/ ‘Rl B B £ 7ha—h: EZ EUTTFa-KIM
Silicon Diameter Thickness Zero Phase Shift Coating ~ Molibdenum Coating
$ : RD (mm) (mm) ARE*X3I—k :ER J>a—hk:U
Copper 1/4 Phase Shift Coating Uncoating
EUTFY RM £3—bh:G
Molibdenum Gold Coating
B0 7KhS5— Zero Phase Shift Mirrors BA{EJS>— 1/4 Phase Retarders
<1k mm) " ~Fi& (mm) "
ﬂ% Dimension *7]*4 quﬁ ﬂg Dimension *3*4
Product No. Material AOI Product No. Material
®D T @®D T
RI 38.1-5.1-EZ 38.1 5.10 RI 38.1-5.1-ER 38.1 5.10
45deg
Rl 44.5-4-EZ 445 4.00 RI 50-10-ER 50.0 10.00
Rl 44.5-4-EZ222.5 . 4.00 22.5deg RI 50.8-5-ER 5.00
RI 50-10-EZ 50.0 10.00 RI 50.8-6-ER 50.8 6.00 si
i
RI 50.8-5-EZ 50.8 5.00 RI 50.8-9.5-ER 9.50
RI 50.8-6-EZ ) 6.00 RI 60-6-ER 60.0 6.00
RI 60-6-EZ 60.0 6.00 Si RI 75-10-ER 75.0 10.00
RI 63.5-6.35-EZ 63.5 6.35 45deg Rl 76.2-6.35-ER 76.2 6.35
RI 75-10-EZ 75.0 10.00 RI 101.6-8.89-ER 101.6 8.89
RI 76.2-6-EZ 762 6.00 RD 38.1-6.35-ER 38.1 6.35
Rl 76.2-6.35-EZ . 6.35 RD 50-10-ER 50.0 10.00
RI 101.6-8.89-EZ 8.89 RD 50.8-5-ER 5.00
101.6 50.8
Rl 101.6-12.7-EZ 12.70 RD 50.8-9.5-ER 9.50 o
u
RD 38.1-6.35-EZ 38.1 6.35 RD 60-10-ER 60.0 10.00
RD 50-10-EZ 50.0 10.00 RD 63.5-12.7-ER 63.5 12.70
RD 50.8-5-EZ 5.00 RD 76.2-6.35-ER 6.35
50.8 76.2
RD 50.8-9.5-EZ 9.50 RD 76.2-12.7-ER 12.70
Cu 45deg
RD 60-10-EZ 60.0 10.00
RD 63.5-12.7-EZ 63.5 12.70
RD 76.2-6.35-EZ 6.35
76.2
RD 76.2-12.7-EZ 12.70
B£EZ>— Metal Mirrors
~Fi& (mm) ~Fi& (mm)
ﬂ§ Dimension *Z q :I_I\ ﬂ§ Dimension *Z - :l_l\
Product No. Material | Coating Product No. Material | Coating
D T oD T
RD 38.1-5-G 38.1 5.00 RD 63.5-7-G 635 7.00
RD 40-7.5-G 400 | 750 RD 63.5-12.7-G ' 12.70
RD 44.5-9.53-G 445 9.53 RD 70-20-G 70.0 20.00 Cu Au
RD 50-5-G 5.00 RD 76.2-6.35-G - 6.35
76.
RD 50-7.5-G s 7.50 RD 76.2-12.7-G 12.70
RD 50-9-G ' 9.00 Cu Au RD 50.8-5-M 508 | 5.00 Cu Mo
RD 50-10-G 10.00 RM 50-5-U 50.0 5.00
RD 50.8-5-G o 5.00 RM 76.2-6.35-U 76.2 6.35 Mo =
50.
RD 50.8-9.5-G 9.50 RM 101.6-8.9-U 101.6 8.90
RD 60-6-G 6.00
60.0
RD 60-10-G 10.00
MEFHOEFRUNMCHEREI Z—ZWMIR>THUETOT. EAFMIC

%Please ask if you require other specifications.
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We have various optical components to make maximum use
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of the good points of laser processing.

FOL \/1 (X:\: > >7\) F-Theta Lenses (Scan Lenses)

AF ¥ F—FTCEEL L —TVE-LZHEAXZELD LV XTT,
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This lens focuses a laser beam that is scanned with a scanner.
It is used for high speed micro drilling of the printed circuit boards or as the high-speed marking use of electronic parts and resin parts.

|

Scanner

AGHHERE (F5H#E)

Entrance Pupil Diameter

Scanner

A v I5—MHR
Scan Mirror Separation

Lo ZX-2A%v 25— FaEag

Mirror to Lens Separation

BEEET LRy L X Highly Precise Telecentric Lenses

INEEBRE TR D DOL—FE—LET— 2 I EFEBICAS S EET.
L—¥ KB EOMBRBIITISELEL > X T,

Distortion is extremely suppressed and a laser beam incident is almost perpendicular to the work piece.

This lens is suitable for processing such as laser micro drilling.

WOARITV7IEFLERN) YL X Wide Area Non-telecentric Lenses
BHEZSEAF ¥ SV —H—P 7Oy &A—REICBELZL Y XTY,
This lens is suitable as a marker or a plotter when you want to scan a wide area quickly.

BLTZZ2E0 L BANELHREZIEET S0,

Please inquire about specifications in detail.

This converts an incident Gaussian beam to a flat-top beam.
With micro cutting and micro drilling, it is used for suppressed taper processing.

HAGE— LR HREBIF3% ()
AfSE—L =TT ( 1 /ez) N Specifications (Dimension)
Cyern A =0, Flat-Top Beam N /70&%021:]:» AGE—LZE(1/e?)
BEARmICD Incident Beam ;ametg' 8
T E0,
#Please inquire about T5v NNy TR
the specifications Flat-Top Beam Diameter 0.4
----- such as the incident
ASE—L% U - beam diameter(1/€?)
TR TE B
(1/e?) . ae or flat-top beam Ef(¢D)
Incident Beam I — Flat Top Beam diameter in detail. Diameter 254 254
Diameter (™~ | | | Tttt
(1769 __\ .
I Iv2E(ED 2
IRAFESTAY Edge Thickness

Aspheric Beam Homogenizer

@?ﬁﬂ%?ﬁ%ﬁﬁ: DOE (Diffractive Optical Element)

EFRRZFIATEHFERTF C E—LDOERDERT TV b Ny ThRIERHH 0O
TAVE—LZMRTAHIEDTEET . ZRARMNIPCT Z— U VI REDBRICERBENET,
AR BARIC TR TS0,

This is an optical element using diffraction. It can form the beam in multiple divergent points, a rectangle with a flat-top,

and a line beam. It is used for processing multiple points at the same time or the annealing.
#Please inquire about specifications in detail.

. U )( —a l/\/l Collimating Lenses

L —HE—LARXBEOE—LDOIEDY) ZMA B /=DIERSNET,
MU EOESFEH AT DTN XD MR T v BER.ERIEHS OHIRE B4 ZHRHE TS0,

This is used to suppress the expanse of the laser beam at the time of delivery.
A plano-convex lens with a focal length of more than several meters is common.

R AR ()
Focal Length 255 Specifications (Dimension)
Back Woking it FLEYNYY | EFLEvNIvY
Telecentric Non-telecentric
A%V IUT R RERE 100 270
Scan Field Focal Length
AGtERE (F3E)
Entrance Pupil Diameter 25 15
AFxv2ITU7F
Sean Field 50%50 150%x150
AF v I7—[Em
Scan Mirror Separation 37 20
LY 2% v 35—k
Mirror to Lens Separation 212 40
V=F2ITA ALY
Back Working Distance 96.6 270

J\N— I\:|_ I\jJ/\—rj’]/ > |\'7 Hard Coated Protection Windo

BEEODLC(AAVYEY RSAIH—R)ADA—FT 4> LA > RUT.
J— DO DFREMMHOFO L X a(FE L E T KFOLY AOHRICEDE TR LETOTIHAT S0,

This window is coated with DLC (diamond like carbon) for high hardness. It protects an F-Theta lens from back-splatters.
#Please inquire because we design to the specifications of the F-Theta lens.

AF* 4> I F— ScanMirors .

BRPZBEOSII T —DERICEET DAL/ AF ¥ F—THRLONTVET,
KRG & B AT,

Silicon mirrors of oval and polygon shapes are used in high speed scanners. 3 Please inquire about the shapes specifically.

t—AI:\:Z/\O\/ & Beam Expanders -

LY ZANDAGE—LBEZEESE /Y L - E— LARBRMITERFOILD ) B2
WHL72TBRRCER LR T BEEFERRIA T ERRER(A—L) XA THH )T,
MBI — DEPERSOERERFNICTAHTI.

during long-distance delivery. There are both fixed magnification type and a variable magnification (zoom) type.
#%Please inquire about specifications such as the incident beam diameter or magnification in detail.

#Please inquire about the specifications such as diameter and focal length in detail.

:IZI-EI [/ \/1 Plano-Concave Lenses

BOESEHAEFS E—LABIKBEE2 L > AT,
MEFMDL > AR > Ut L > (ZnSe) B—RATY % BR. ESBEMSOARE BHIICTHE TS0,

With the negative focal length, this lens allows a beam to expand. Like other lenses, zinc selenide (ZnSe) is a common material.
3#%Please inquire about the specifications such as a diameter, the focal length concretely.

:/ U \/ I\ U j])[/l/\/l Cylinder Lenses

L—HE—LDOREEIDAZERLIETHRIRDARY NEIREFHT DL VX TY,
DL (ZnSe) DIENAE A TH—RRAI T, v BER ESEHEO S BAMICTRB TS0,

Focusing only the single axis side of the laser beam, this lens forms a linear spot shape. A plano-convex type of zinc selenide (ZnSe) is common.
#Please inquire about the specifications such as diameter and focal length in detail.

3-EI$RE [/ \/X Aspheric Lenses

IR EHA YT 5 E T EREREZBREE TIMA NARY MEZERRLET,
HEATARE-—LABDPAEVAEZRTH N ZHKIE L £7 . xER EAEHSOMLHRE EEMNICTRHETE0.

This lens limits spherical aberration greatly and realizes a small spot size by adopting an aspherical surface shape.

It shows power in optical systems with a large incident beam diameter and a short focus.
#Please inquire about the specifications such as diameter and focal length in detail.

[f_—AZ7° U 2 a Beam Splitters

1ADL—YE—LZ 2KRICHIEESE/LY  E—LDO—EZRY HIERICHERLET,
MRAGTE— LR DL E— ADRICIRESF DO ke BAFRIC THH TS0\,
This is used to divide one laser beam into two or to take out a part of the beam.
s#%Please inquire about the specifications such as incident beam diameter, share light ratio, and polarization state of the beam in detail.

d= P units
LA IT—REZHMMPAATZRBI Y NaBERL T,
MREHIT—1=v M TP YT R— R EIEHAY REELRIZ Y NSHETETT D THHLEDETFE (.

We produce various units that incorporate lenses and mirrors.
*#Because various corresponding units are possible, please refer to the polarization mirror unit, attenuator, and parabolic mirror head.

KT DMRALHEMRERIHA TEY LT DO TIHET S0,

*In addition, because we have various optical components, please inquire.
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of the good points of laser processing.

ALEEREF O B LRP
BERENY NOT7 VAN HAH UDADBREICHERENE T,
MRHEL > XERIRICT > T2 L2 (ZnSe) P& K ERENET,

It is used for the output window of an unstable resonator or
the window that confines the assist gas of a parabolic reflector head.
For materials, zinc selenide (ZnSe) is used like a lens.

BEE.BHEHBE RS0,

Please choose a diameter and the edge thickness.

[EEES

Diadr]n[e)tetrg'1-_-__--_-_-_ wz38l1 -4
> T

Eff B
Diameter  Thickness
E# T+0.2 (mm) (mm)

Thickness

L=V IIORRERKRICEDT.
SELAFBMERVHHATVET,

We have various optical components to make maximum use

~Fi& (mm)
EE% Dimension
Product No.

@D T
Wz 25.4-3 254 3.00
Wz 38.1-3 3.00

38.1

Wz 38.1-4 4.00
Wz 50-4 50.0 4.00
Wz 50.8-5.08 50.8 5.08
WZ 55-6 55.0 6.00
Wz 60-6 60.0 6.00
WZ 63.5-6.35 63.5 6.35
Wz 70-6 70.0 6.00
WZ 76.2-6.35 76.2 6.35

%?)E%%%ﬁ'é"-‘%ﬁ%ﬁ;‘ﬁ'q Resonator Optics

INSeHNIT— U7 IT—HERIOIMRLIZT—REDPDHVET.

HEBRVFATEVETOT ER.EA IR VT Y VB RNEEFOLREZEAICTHEAT SO,

ZnSe output mirrors, rear mirrors, and bend mirrors are used.
#Please inquire about specifications such as diameter, thickness, curvature, wedge value, and reflectivity in detail.

HOW TO USE LASER OPTICS

L > ZOEV) IR LNAE  The handling method of the lens

W/\ K'Y >4 Handing
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Wearing clean resin gloves or fingerstalls, please
take hold of only the side of the lens, and be
careful to never touch the optical component
surface.

WL ANy RADOBRFFHE
TN ADBE

O

X

Mounting method of a lens to a head
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#In the case of a plano-convex lens

Please mount the lens so that its convex side becomes the incident beam side and its flat side becomes the work side.

#In the case of meniscus lens

Please mount the lens so that its convex side becomes the incident beam side and its concave side becomes the work side.

3% Spot diameters increase when mounted in reverse. Please be sure to mount the lens after confirming the arrow direction of its side.

.f%#éqﬁff Safekeeping
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We recommend wrapping lenses in soft cloths or
lens paper and placing them in the storage for
safekeeping maintaining less than 50% humidity.
(Moisture is harmful to the lens.)

ﬁ&% Eﬁﬁ Parabolic Mirrors
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Parabolic Mirrors are suitable for focusing the light of high power laser beams more than 5kW.
Copper (Cu) is used mainly since it is superior in heat conductance. In addition, aluminum (Al) is used for parts needing light weight.
As for the surface coating, gold (Au) has good reflectivity, superior heat conductance, and standard durability.
In addition, molybdenum (Mo), with material characteristics of a high melting point and high hardness,

is used for parts where back-splatter is an issue.
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Please choose the diameter, focal length, and coating.

P%dﬁtgll\]lo. PAD76F 1 90.5-690
B = /_

B £5 s B

£3—hM:G mRLA
Diameter Focal Length  Gold Coating Turning Angle
(mm) (mm) EFYFFEya—pr: M (des)
Molibdenum Coating
~Fi& (mm) .
’_—ﬂ% Dimension *Z*—I' a— I\ ?ﬁﬂbﬁ
Product No. L Material | Coating | Turning Angle
PAD 76 F190.5-G90 Au
76.0 190.5
PAD 76 F190.5-M90 Mo
Cu 90deg
PAD 76 F254-G90 Au
76.0 254.0
PAD 76 F254-M90 Mo

my)—= /7755f Cleaning method
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@®Please clean the lens according to the
following procedure.

(®With air bulb for camera lenses, Please remove
the surface contaminants.

@Please put lens paper on the surface of the
lens, and apply several drops of alcohol.

®Please pull the lens paper in one constant
direction slowly.

@Please change the lens paper, and repeat steps
D~® several times.

(®Please completely dry off the alcohol.

B
®D 1811
Diameter

FREERE (FL)

Focal Length
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Turning Angle
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*In addition, because we have various optical components, please inquire.

BWLXDBMSTILEREE Trouble shooting
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Possible troubles and the measures for handling them are compiled below.
Please consult it regularly to achieve optimum use of the lens and increases CO:= laser processing life.

NS RA-RH PO
Trouble Cause/Phenomenon Measures
L > AW (0 v JEIN) _ 5 S A ST >z
Lens damage (Crack breaking) v 77J3b®7\/\/&7§3ﬂ§5{b‘(\ L2 XD 7\/\”“/&%}]@292‘5‘@%}2&0

g

D=7 @mIcHE L AEEFICKY ISy
IRENBEDEL S,

Sputtering from the work is scattered and sticks to the work

To decrease backsplatter.

- MI&HZRENLT 2.

tﬁi’a’ﬂbf:;{l?y?ﬂ)ﬁ%% sﬁje l?f the lens, and a crack or breaking occurs by thermal Optimize the processing.
Back-splatter shocks.
L > XDEHERDH <) E—LEREADPSOIAINL 2V ADE—LA

Lens burning (Causing a hole)

JIDfE —— >
Contamination
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Dust from the beam delivery side falls and sticks on the lens,
and a hole is caused by a sudden temperature rise.

Clean in the beam cavity.

E—AMRENDEMUICB DD,

L > XOMEET
(CIHT B R)
Degradation of a lens

(Poor in cutting and welding)

i
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Contamination
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When there is dirt on the lens surface, the temperature of the
lens rises and the focal point drifts. (Thermal lensing)

Clean the work side of the lens.
Keep the lens appearance clean.
Use clean assist gas.

= LY X%AmHT B,

Cool the lens.
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