Inspection Device for
the Surface of Drilled Hole

Inspection for Internal Surface of Metallic
Workpiece with Laser Scanning System

GYRO




Inspection for Internal Surface of Metallic
Workpiece with Laser Scanning System

GYRO=ESCAN

Perform stably an accurate
-ot_lon by a simple action

r inspection device

levice on which our company, who has seen manufacturing
)0 years as a production machinery manufacturer, targets
 the three elements “Easy’, “Precise’, “Stable™ are integrated at a
1 one of them is lacking, it will have a negative impact on the
YRO SCAN, it is the inspection device to raise production
prove product gquality.

GYRO SCAN
LSU serjes






Master cylinder

No matter how highly-accurate and multifunctional
inspection device we produce, it would be
pointless if you make full use of it on the site.

We realized "an easy-to-use, high performance
device”. You can introduce an automatic
inspection on every production site.

Piston




You can inspect a surface of drilling hole
automatically, wonderfully simply.

Inspection for inside wall of a cylinder

This device inspects whether there are defects on the
surface of the inside wall of cvlinder by putting an inspec-
tion probe in a cylinder like this. Automating the visual

inspection will be able to improve a power saving and the
correctness of the inspection.

Laser scanning system

This device performs an examination by rotating laser light in a circumferential direction. Each time laser light goes round, it moves from
place to place and inspects the whole. This device has a higher resolution because it performs an examination by using laser light of the
micro optical spot.

Lase Iignt

Set the wark. Inject a laser probe in the heart of The laser prabe reverts to the first. Make an OK / NG judgment by
the warks by spinning it. image processing while
displaying a development image
of the inner surface of the
cylinder.

Application example

Far example, in the sphere of automaobile products, this device can perform an automatic examination of the inner surface of cylinders
such as valve bodies, master cylinders, pistons. You can use it to other products in the same way.
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Precis

There is a closer inspection that Varifocal laser scanning
system can only realize.

Closer inspection of@0.05mm the minimum detectable
size will contribute to production quality improvement.




High-speed scanning although high accuracy, so
you can use this device at your production site.

High-speed inspection

LSU3000 made possible an
inspection with high-speed
rotation 16,000 RPM. 3o, it
realized that the inspection
time has been reduced by half
compared with our conven-
tional cguipmont. On tho othor
hand, you can perform more
than twice the high-definition
examinations when you take
some time to inspect.
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Above-referenced graph shows a scanning time. It takes 3 - © seconds to ascend/descend the laser probe
and to respond the externzal signal in actual inspection time.

Variable focus Patented

A Varifocal type of probe has been adopted
on GYRO SCAN. 3o, it can always obtain a
sharp image in focus and detect micro

defects like minimum @0.05 mm. And, it is
possible to perform an examination directly

with the same prohe, even if there exicts
another examination part that has a
different diameter in the works.

High accuracy

| In the case of a normal part |

| In the case of a defactive part |
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GYRO SCAN performs an examination with “the condition”, not "the
color ". Therefore, It Is less affected by color alteration caused by

watermarks. colar shading or different lot.

Although its judgment standard is so divided into 256 shades, it is
possible to do a comparative linear operation because it has a
one-dimensional resolution.

What's mare, GYRO SCAN realizes very highly-reproducible inspection. It
performs an examination respectively at the spot with laser light. It is
possible 1o detect mutation sites In real Time, and 10 complle traceability
data.

With the probe of GYRO SCAN, only its mirror spins around. It has also
superior durabilitv because of na rotation of ootical svstem other than a
mirror, in addition that you can run a check at ease. Furthermore, if you

damage the probe, there is a possibility you may be able to change out
and fix only mirror units.



Stable

For example, factory illumination and lot-to-lot variation, there are many things
at a production site that you fail to prevent various changes in environment
or materials completely.

The important thing is that you can always produce same inspection results
in such a situation.

GYRO SCAN has been selected at a production site because it can do that.
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Thanks to laser scanning system, we realized
stability available for the production site.

Comparisons with Camera system

GYRO SCAN enables you to use an overwhelming high resolution simply and stably. If the device is too hard to use, or if its inspection is
poorly reproducible in spite of its high-resolution inspection machine, it will be difficult to deliver high performance on the examination of
your production line. On the other hand, even if the device is easy to use, or if its inspection is highly reproducible, it will become short of its
correctness when it has a poor energy resolution. If any one from among Correctness, Simplicity, and Stability becomes deficient, it may
lead to increase in cost on your production site because you can’t help but raising inspection standards and excessively detecting defects.
This is the reason why GYRO SCAN finds an overwhelming favor from each production site.

GYRO SCAN Camera system

Their colors will el Light affects
become the same . = the quality of
if their conditions : image.

of the surface are :

the same.

GYRO SCAN is excellent at its repeatability because

Decision Surface Surface o ) e

fact e diti it is insulated from the influence of color variation
actor conartion conartion with color shading or different lot.

Capturing It' possible to perform an examination flexibly
method Sweeping Photography because you can separate an inspection area and set

out the decision criterion individually.

You can define the inspection criterion because

Information e
unit Dot Surface GYRO SCAN divides into 256 shades at measure-
ment point, depending on only direct data, not indirect
value. Because of its defined inspection standard, it's
Information | 256 gradation Color of Possible todoa Cg.rnparative operation accurately, to
content by each dot surface increase repeatability and to reduce an excess
screening and detection.
Mini You can also detect slight flaws [Ex. 0.05Xseveral
Inimum millimeters] . You can make a judgment decision strictly
defect ¢O'O5mm ©0.2mm because GYRO SCAN can quantify the size of absent parts
with a high degree of accuracy.
. It is easy to install GYRO SCAN, because you don't have to
Light . adjust the light source to sharpen flaws and blowholes. GYRO
source Unnecessary Essential SCAN has superior repeatability because it is not influenced

by the quality of tuning the device or installation environment.




We support usability in aspects of
“Software” and “Hardware”

Inspection screen

Our device detects flaws and blowholes with a combination of various algorithm aon inspection screen.

Image processing

GYRO SCAN image [defect detection image]

A blowhole defect

Stains
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Up to B0 classes product information can be registered.
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*These defects data and images are saved automatically.
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Click this button 1o
start inspection.

Specify the detecting
location.

Input inner diameter.

Incorporation of inspection shaft

An actuator that activates a probe is built-in GYRO SCAN. You don’t have to work GYRO SCAN for inspection. It's possible to check just
to set the works in place. So, you can easily incorporate in carrier device. In addition, it's possible to perfarm an accurate, highly-
reproducible test because of the advance combination of drive-line and measuring system




We perform sample tests, too.
We also deal with specialized instrumentation
tailored to each production site.

We not only produce a sample at our showroom or development testing room, but also produce a device as our own specialized one by
utilizing our longtime knowhow of device production. Please feel free to inguire and confer with us.

Our main plant

Development testing room An example of instrumentation

We are accepting appointments of our
showroom and development testing room.

Design fabrication of specialty processing machine Carrier device and assembly equipment

We are good at design fabrication of specialty processing We design and manufacture every production installation upan
maochinc. We also producc a trancfer machinc that can do from your requocst. We deal with various automated cquipment, for

half process to multiple working process in the machine. It is examples, we produce an automatic inspection device by building
possible to manufacture a processing machine with built-in GYRQ SCAN into a carrier device, and we produce the assembly
inspection function, with a combination of such a specialty eguipment that only retrofits acceptable products by building

device and GYRO SCAN. GYRO SCAN into assembly equipment.
11



Installation Specification

B Main
Specification

Inspection items

Blow hole, crack, scratch, chips, foreign substances, the presence ar absence of grooving process and
chamfering process. Processing defect of waviness and roughness, and processed width measurement efc.

Inner diameter

@ 1.5 mm~@320mm

Maximum testable length 200mm 1)

Minimum detectable size  Aporox. @0.05mm
Minimum Pixel Resolution 25umX25um .~ pix (=3
Positioning accuracy Less than =0.2mm (4)

Detectable Defect Information

Mumber of defects, dimension, length, position of defects etc.

External Input Signal

Start of test, Emergency stop, emergency alarm reset, information about product class etc.

External Output Signal

Ready, Complete, OK, NG, Apparatus abnormality stc.

External Input/output terminal  D-Sub 25 pin #1 It depends on the inner diameter. Please direct the enquiries to the
Control Box Dimension 170 165X 125mm 2kg . ipersoriin:charge’oFoircumpany fordetalls... .
- - #2 This figure is based on the inspection capability of high-performance
Control Box Mounting DIN Rail edition. It differs by virtue of the condition of inspection area.
. . - - All Directions #3 |t varies based on the inner diameter and the testable length. Please
Direction of installation direct the enquiries to the person in charge of cur company for details.
Main Body Dimension 180X 200X620mm  15kg #4 It varies by the inner diameter and the required accuracy. Please direct

Power Source

the enqguiries to the person in charge of our company for details.

Single Phase 100V.50/80Hz 5A Complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant

G

Laser class

Class 2 (IEC 60825-1:2007) to Laser Motice No. 50, dated June 24, 2007

{%B)

Other function

Image storage function Self-diagnosis function

M Composition of GYRO SCAN

GYRO SCAN
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http://www.nagano-automation.co.jp/

401 Shimomaruko, Ueda-shi,
Nagano-ken, 386-0406

Tel: 0268-42-6835

Fax: 0268-42-684

Email: sales@nagano-automation.co.jp SAM

SaC

B Agency

#é
b=
- IHU-\LI']J.

Noy
]

TEsy VG
PLEs




