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V A R I A B L E  R A D I U S 
M I R R O R  ( V R M )

•   Adaptive surface allows control of beam divergence and focus spot size.
•   II-VI’s highest reflectivity MMR-A coating provides minimal power loss.
•   Radius ranges (i.e., 3 m concave to plano; plano to 3 m convex; 6 m concave to 6 m convex; 
     1.2 m convex - 1.6 m convex).
•   Mirror may use either water or air pressure to control radius.
•   Pressure ranges may vary between 3 and 11 bar, depending on the radius range required. 
•   Custom mirrors designed to specifications.

HIGHLIGHTS
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TYPICAL SPECIFICATIONS
Substrate:      Copper

Standard Mirror Diameter:   57.1 mm, 79.0 mm

Usable Clear Aperture:    35 mm, 50 mm

Radius Range*:      6 MCC - 6 MCX

         3 MCC - PO

         PO - 3 MCX

      1.2 MCX - 1.6 MCX

Pressure Range:     3 to 11 bar

Water Flow Rate:     ~1 liter/minute

Angle of Incidence:     Near normal

Reflectivity with MMR-A Type Coating:  > 99.8% 

Pointing Stability:     < 30 arc seconds

*Customized radius range available.

_

The II-VI Variable Radius Mirror (VRM) allows users to dynamically 
change their beam characteristics on the fly. By controlling the 
radius of curvature of the VRM with water pressure, users can 
adjust the divergence of the laser beam. 

The VRM allows focus depth control for adjustment during 
material piercing, and optimum speed during cutting. It also 
allows manufacturers of flying optics systems to compensate for 
focal length variations across the working table. This is especially 
important with large working tables, where laser beam divergance 
changes at the lens as the optical path moves across the work area. 

The VRM is designed to be used at near normal angle of incidence. 
Many laser cutting systems use two mirrors as telescope optics. The 
telescope is made of one convex and one concave mirror. Replacing 
one of these mirrors with a VRM allows all of the benefits listed above.

APPLICATIONS

Mounting Flange
Diameter
101.6 mm

Clear Aperture
50 mm

Mirror Diameter
79 mm

FRONT VIEW

Mirror 
Thickness
31.7 mm

Pressure
Transducer

104 mm

CX VRM

TRZ

RPR

Laser source

CC mirror

SIDE VIEW

Beam Delivery System Example
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II-VI has the engineering capability to design adaptive 
mirrors for any beam delivery system.  Using proprietary 
design techniques, II-VI can accurately model the 
shape of a VRM and predict how it will deform under 
pressure.  The shape of the mirror is optimized to 
match the pressure-radius curve defined by the customer.  

Water Pressure System Example

There are at least two ways to control the pressure 
in the VRM and, as a result, control the radius of the 
mirror surface. The key component can be either a 
variable-speed pump or a proportional control 
valve. Both of these items are driven by an amplifier. 
Input to the amplifier is typically a 0 to 10 volt signal. 
The amplifier can be run open ended or in a closed-loop 
system. Typical response plots are shown at the right 
bottom of the page. 

PRESSURE CONTROL

CUSTOM DESIGNS

The drawing below shows the closed-loop system that uses a pressure transducer to 
measure the pressure in the mirror cavity. This signal is fed back to the CNC controller.

104 mm

VRM

TRZ

ZnSe focusing lens

Work piece

Water tank.

CNC controller with a 
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Typical Step Response for Variable Radius Mirror
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To place an order, contact a II-VI sales representative at any of the following locations, or log onto
www.iiviinfrared.com/contact for our most complete and up-to-date information.

II-VI OPTICS (SUZHOU) CO., LTD.

NO 12, SUTONG ROAD

SUZHOU INDUSTRIAL PARK

SUZHOU, CHINA 215021

86 512 6761 9295 (phone)

86 512 6761 5049 (fax)

twosix@ii-vi.com.cn (e-mail)

II-VI SINGAPORE PTE., LTD.

BLK. 5012, TECH PLACE II

#04-07 & 05-07/12

ANG MO KIO AVE. 5

SINGAPORE 569876

65 6481 8215 (phone)

65 6481 8702 (fax)

info@ii-vi.com.sg (e-mail)

II-VI JAPAN

WBG MARIVE EAST 17F

2-6 NAKASE, MIHAMA-KU

CHIBA-SHI, CHIBA 261-7117

JAPAN

81 43297 2693 (phone)

81 43297 3003 (fax)

center@ii-vi.co.jp (e-mail)

II-VI UK LTD.

21 BURLEY ROAD

OAKHAM, RUTLAND

LE15 6DH

ENGLAND

44 1572 771 778 (phone)

44 1572 771 779 (fax)

salesii-vi@oakham.uk.com (e-mail)

II-VI Suisse Sàrl

Moulin-du-Choc

1122 Romanel-Sur-Morges

Switzerland

41 21 869 02 52 (phone)

41 21 869 93 08 (fax)

info@ii-vi-suisse.ch (e-mail)

II-VI BELGIUM NV

BAAIKENSSTRAAT 21/2

B-9240 ZELE

BELGIUM

32 (0) 52 45 86 10 (phone)

32 (0) 52 45 86 11 (fax)

sales@ii-vi.be (e-mail)

II-VI INFRARED

375 saxonburg blvd

saxonburg, pa 16056

UNITED STATES

888.558.1504 (toll-free in USA)

724.352.1504 (phone)

724.352.4980 (fax)

info@iiviinfrared.com (e-mail)

II-VI WEST

36570 Briggs Road

Murrieta, CA 92563

UNITED STATES

800.262.5273 (toll-free in USA)

951.926.7640 (phone)

951.926.1984 (fax)

info@iiviinfrared.com (e-mail)

II-VI DEUTSCHLAND GmbH

IM TIEFEN SEE 58

D-64293 DARMSTADT

GERMANY

49 6151 880 629 (phone)

49 6151 896 667 (fax)

info@ii-vi.de (e-mail)




