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The PERFECTION
of Measurement Technology

Measurement of roundness and waviness to multi-wave standard



OptoSurf places particular emphasis on the intensive c Prior to delivery and productive implementation we al

onsulting it offers its customers. ways conduct meaningful test measurements.

mplementations in the manufacturing of cr
shafts, ball studs and femoral heads

r of the Innovation Award of the State of Ba
Wiirttemberg

duction of the first automatic measuring ma- ch
or waviness during the Control trade fair
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SCATTERED LIGHT

Measurement Technology

Macrostructure

RZ~= 1,5 um

RZ~ 1,0 pm

Microstructure

B Measured Variables

B Measurement Method
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SENSOR-SYSTEM

Sensor OS 500 32-09

@ 70 mm

@ 50 mm

opto surf

170 mm

B Mode of Operation
A

69 mm 50

System controller (PC)

Reference standard
and calibration set
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B Technical DataOS 500 32/16
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Automotive Industry

2

alance shafts

Gearshafts

Roughness and roundness measurement on the control gear Examples of various application possibilities
B Real-time Quality Assurance B Applications

during the Process « Toothed racks
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Engineering Industry

Bearing rings

Linear guides

In-process surface measurement on rollers Examples of various application possibilities
B 100% Roughness Measurement and B Applications
Form Measurement = Needle bearing rings
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Medical Technology

Automatic femoral head measuring machine

Measuring 100% of theSurface
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Nitinol tubes

Artificial \\
hip joint \

Artificial knee joint

Examples of various application possibilities

Applications
= Femoral heads
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= Nitinol tubes
2 003 B A 5

= Polished surfaces
S +5 oI0p A EBtEC| 2 AT 5



Measuring Systems
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OptoShaft 12 shaft measuring machine

m Complete solutions for Manufacturing
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Software

e —— |

Process monitoring
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Single Mode Roughness Vi ==/| OptoSurf
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[Light Seattering System
| 08 500

Form and waviness measurement
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Automatic surface measuring station

Software Characteristics
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Software Characteristics

= Ag(roughness), | (reflection), M(macro-angle).
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Software Module 3D

B Software Modul 3D B Presentation Possibilities
— o n ol _
AZEQIO] D5 sw Ik ASH 2F (2/o), AY 30 2 (Aq, |, M WDSc, PV-Form)
232 ot 2l Y (o), E= HALHE AU S = 2200l &#A|
St 22 B (x/y) o TA SHof chst HE 7] & « TEY = 0|5 EA
oojlE LA =2 28l 2 7He| RE MO E &582%t _
E: Ell_ |12 582 s el 1 HOIE o8¢ = High-pass, Low-pass, Band-pass ISO & E| A%

oM = FHOZ 2 2 HOEE EHH

Cartesian X} H E = 2 X H 7} 6| 2= L|C




FA. SOLUTIONS

sunndern

OptoSurf Products
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OptoSurf Products

Sensor

Specifications
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EA. SOLUTIONS

angle-resolved scattered light (ARS)
method

Measuring principle

Measured value - roughness  Aq, variance of the scattered light
distribution (VDA 2009)

Measured value - form macro angle M (conversion in um)
Measuring range - roughness 1.6<Agq<100

(approx.: 0.05 um<Rz<3 pum transverse)
(approx.: 3um<Rz<30 um longitudinal)

Measuring range - form (32°) +/- 5.7° form angle range
Measuring range - form (16°) +/- 2.8° form angle range

Measuring rate max. 2,000 measurements/s

Measuring spot @ (32°) 0.9mm, 0.3 mm, 0.03mm

Measuring spot @ (16°) 1.8 mm, 0.6 mm, 0.06 mm

Measuring distance (32°) 5 mm standard (to 25 mm special) Me

asuring distance (16°) 50 mm standard (to 90 mm special) Di

mensions, weight (32°) length: 182 mm, @: 70 mm, G: 0.75 kg

Dimensions, weight (16°) length: 224 mm, @: 70 mm, G: 0.9 kg

power supply (110-220V), USB, Trigger
(5-24V)

Connections

Degree of protection IP 65

System controller SC - PI

Type compact industrial PC (fanless)
Dimensions 200x 300x 100 (W x D x H mm)

Hardware, software Intel Dual Core processor, 160 GB HD

operating system: Windows XP Prof.
Monitor, keyboard 17” standard TFT with touch pad

Alternatively All'in One Touch Panel PC

Optics adapter (details on request)

forbores
for tooth flanks

for narrow points

Sensor holders (details on request)

Simple holder with cross-piece (6 levels of freedom)
Magnetic stand for flexible mounting in machines

Precision holder with rotary sensor device

© OptoSurf 2013 | Product Data Sheet OS-500



OptoSurf Products
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Roughness, Warpage, Waviness
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WaferMaster WM-300
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OptoSurf Products

WaferMaster WM-300
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EA. SOLUTIONS

Grinding disc thins the backside of a wafer

Roughness Ra: 14 nm (red); 8 nm (green)

Warpage : +20 pm (red); -20 um (blue)

Waviness: +10 nm (yellow); -10 nm (green)

© OptoSurf 2013 | Product Data Sheet WM-300



OptoSurf Products

WaferMaster WM-300

Specifications

SYSTEM

Measurement
Principle

Light source

Non-contact ARS scattered light
with 670 nm LED (0.9mm)laser

LED 670 nm with 0.9 mm spot size
Option: Laser with 0.03 mm spot

Measurement Scanning by Wafer rotation
Technique and linear Sensor movement
Data rate 2000/s
Wafer Size max. 300 mm
Throughput = 60 s for full area scan 300 mm
Rotary Axis direct-drive, ironless
tilt error < 5 arc sec
Linear Axis direct-drive, ironless
tilt error < 10 arc sec
Rotary Axis to follow the orientation of
sensor the grinding marks
PC-System fan less embedded PC
Windows 7
Interface SECCS/GEM
Housing = 700/700/1800 (mm, L/W/H)
Weight =100 kg

Anti-Vibration

not necessary

PERFORMANCE ROUGHNESS MEASUREMENT

A
Measurement =1 nm-200nm 3:
Range (Ra)*

ge (Ra) o A
Calibration 1 nmRa 0 /
Standard w //
MSA Capability cg > 1,33 40 /
Test (Type 1) (50 measurements 30
on 1 nm standard 20 /
10
0

PERFORMANCE FORM MEASUREMENT

sunder
EA. SOLUTIONS

WM 300 EHAtES £87|. +82E. A& 53

50 100 150 Ra(nm) 200

Measurement Angle-12° ... +12° o Rk gt Aqet T2t O] Ef 2} Ral| &2 27
Range** (0,01 um — 4 mm)
Waviness down to1nm

lateral resolution < 60 um

* The Ra values are based on correlation measurements with high
precision topography measurement systems.

**4 mm means a height of 4 mm on a 20 mm basis (local measured
angle 11°).

SUNDEN KOREA | www.sunden.co.kr © OptoSurf 2013 | Product Data Sheet WM-300
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EA. SOLUTIONS

Crankshaft bearing

Superfinish quality control

Rk =0.12umAq=31.1

Profil 1: RILC GS 0,80 mm};

1.71 mm/Skt 857 mm
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FA. SOLUTIONS

Daimler, Stuttgart
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Measuring machine

Roundness/roughness measurement in 1-second cycles
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OptoSurf Application FA. SOLUTIONS

Measuring machine

Results Roundness (LSC)
N
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Comparison of 25 components of different roundness. Tactile (MFU), optical (OS 500)

Part

blue: MFU test measurement; red: OS 500 measurement in the automatic measuring system in production; yellow: repeated
measurement OS 500
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Perimeter:330 mm.
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Measurement report: Roundness (LSC), roughness, waviness
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Fast measurement in production
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Optical Surface Measurement with Scattered Light
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