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General Information

Symbols

Intended use

Symbols Designation

Caution

Follow the instruction manual

Discard this product separately. Do not discard together with
other waste.

(D >

Marking in conformity with directive(s) cited in the conformity
declaration is only valid if the product and/or packaging is
identified with this symbol.

M
m

The Richard Wolf FPI Scope system is intended to perform borescope (endo-
scope) based Fluorescent Penetrant Inspection (FPI) or Dye Penetrant Inspection
in order to detect cracks or other imperfections on technical surfaces.

The FPI Scope system may only be used in the industrial sector and operated by
specially trained personnel.

NOTE

For Fluorescent Penetrant Inspection or Dye Penetrant Inspection of engine or
gas turbine parts, it is imperative to observe the instructions and specifications of
the respective manufacturer and to follow the NDT procedures of the organisa-
tion you work for. Richard Wolf does not accept any liability for possible conse-
quences and damages resulting from the use of the products hereunder.

NOTE

Due to UV operation with 365nm wavelength, internal components of the product
are prone to slow degradation. Make sure before any penetrant inspection that
the minimum UV intensity required by the individual inspection instruction is met.
Observe the integrated automatic service reminder of the product to ensure that
UV output is always within product specifications. Richard Wolf is in no way re-
sponsible or liable for possible consequences or damages resulting from neglect-
ing the necessity for sufficient UV intensity for reliable FPI.

A DANGER

Danger of electric shock:
The modules of the FPI Scope system are not insulated.
Do not use the FPI Scope system for inspecting any electrical installations.

GA-T059
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2 Combinations
2.1 FBI Scopes for direct view and camera observation
Inclusive image / video storage
—
3 2 %ﬂ 7
c%?*‘ ‘
Pos. |Designation Pos. |Designation
1 FPI Scope 4 Video lens (C-mount)
(with llnteg.ratt'ad borescope and integrated UV + Visible 5 Angled video lens (C-mount)
LED illumination)
2 FPI Scope power cable 6 C-mount camera
3 USB power adapter 7 Monitor or Digital Video Recorder

with display

GA-T059
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2.2 FPI Probe for alternative videoscope operation
4
e BE «3r—
3 2
O

Pos. Designation Pos. Designation
1 FPI Probe 4 FPI Flex. Scope Adapter

(with integrated UV LED illumination) (certain diameters only)
2 FPI Scope power cable 5 Videoscope
3 USB-power adapter

GA-T059
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FPI Scope
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3 7
<€
— ] ' Q
=
8
—6
Designation Pos. |Designation
UV LED on - off 5 Service reminder (visual & acustic)
2 UV LED intensity 6 Grommet (channel for applicator probes)
3 Visible LED on - off 7 Articulation for variable tip section
4 Visible LED intensity 8 Eyepiece focusing ring
# Product no. (type no.) #HE Serial no. (S/N)

GA-T059
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3.2 FPI Probe
9 11 13 14 15
Fas ce
[] 1 Y =
Q! I = —
® —
FPIl Prol 10
# 9750250010
#Hit — 12
Pos. |Designation Pos. |Designation
9 UV LED on - off 13 Articulation for variable tip section
10 UV LED intensity 14 Locking ring for FPI Flex Scope Adapter
11 Service reminder (visual & acustic) 15 FPI Flex Scope Adapter
12 Grommet (channel for applicator probes)
# Product no. (type no.) #it Serial no. (S/N)
GA-T059
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3.3 FPI Clamp Holder
Pos. Designation
1 Mounting screws (included)
2 Holder for syringes and reservoirs
3 Knurled fixation screw
10

GA-T059
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The device is not protected against explosions.
Danger of explosion.
= Do not operate the device in flammable atmosphere.

NOTE

Only operate the power adapter with input voltages indicated on the power
adapter.

NOTE

Only operate the FPI Scope system with original power adapter and connecting
cable

NOTE

Before installing or changing an applicator probe or a videoscope, switch of the
illumination switches on the handle. For additional safety, remove the connecting
cable.

ATTENTION

Richard Wolf applicator tubes are wrapped by a flexible metal coil which allows
the tube to be articulated in small radius bends without kinking. Avoid loads on
the tube. Handle with proper care.

NOTE

The variable FPI Scope tip thread is protected with a sleeve.
Always operate and store the FPI Scope with this sleeve or one of the guide
sleeves installed.

Selection of FPI Scope and Guide Sleeve

1. Assess the working diameter. There is an upper limit by the engine access

port diameter. A larger working diameter allows for higher intensities whereas

a smaller diameter allows for additional play in confined spaces.

Assess the required insertion depth and select the FPI Scope with the appro-

priate working length.

3. Assess the working distance from the borescope port axis to the inspection
area (equalling the distance of the FPI Scope tip to the inspection area) and
select a Probe Guide Sleeve slightly shorter than the working distance.

N

Connecting Power

<& Connect the FPI Scope power cable to the FPI Scope and to the USB power
adapter.

11
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4.3 Installing a Probe Guide Sleeve

1. Make sure the variable FPI Scope tip is in the straight position by turning the
articulation ring (7) at the FPI Scope casing.

LLL]

; E"

2. Depending on the expected working distance screw the protection sleeve (A)
or an appropriate Probe Guide Sleeve (B) on the open thread of the FPI

Scope variable tip.

4.4 Installing an Applicator Probe for Application of Small Liquid Volumes

1. Make sure the variable FPI Scope tip with the Probe Guide Sleeve is in the
straight position by turning the articulation ring (7) at the FPI Scope / Probe

casing.

2. Insert the FPI Penetrant Applicator tube (flexible stainless steel coil) (A) or the
FPI Rinsing Tube into the tip section of the FPI scope and push until it exits
the grommet at the FPI scope casing.

12 GA-T059
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3. Pull the tube until the FPI Penetrant Applicator tip or FPI Rinsing Tube tip
roughly meets the required working distance from the shaft axis.

1]

ossaen ce

4. Install a syringe (C) by first connecting the FPI Tube Connector 3 (B) to the
tube (A). Connect the syringe to the FPI Tube Connector 3. When using the
clamp holder, shift the syringe through the clamp holder and fix it by gently
turning the knurled knob before connecting to the tube connector.

? !

A CAUTION

Glass syringes may break when not handled properly.

GA-T059 13
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NOTE

The glass syringes provided by Richard Wolf are precision instruments.

NOTE

Richard Wolf FPI Penetrant Applicators are resistant to a variety of
acids.

4.5 Installing an Applicator Probe for Application of Large Liquid Volumes
or Dry Powder

1. Make sure the variable FPI Scope tip with the Probe Guide Sleeve is in a
slightly angulated position by turning the articulation ring at the FPI Scope
casing.

Identify the required Powder Applicator (D) for dry powders or Flushing Tube
(E) for liquids by looking at the tip. These items are wrapped with a tungsten
coil.

Insert the respective tube (flexible tungsten coil) into the slightly articulated tip
section of the FPI scope and push until it exits the grommet at the FPI scope
casing.

N

w

14 GA-T059
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RICHRARD

4. Pull the tube until its tip hits the stop at the variable tip section.

Install the FPI Tube Connector 12 (B) to the tube.

5.

LR RRRRRRRRRRRARRARA,

15
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451 Connecting Accessories for Flushing with Liquids

< For flushing, connect a medium or large volume syringe (C).

=) G

A CAUTION

Glass syringes may break when not handled properly.

452 Connecting Accessories for Spraying Liquids

<& For spraying, connect an FPI Cleaning Spray Nozzle (F) and FPI Cleaning
Spray Reservoir (G).

) G
) F
:
1 .
Q

A CAUTION

Glass reservoirs may break when not handled properly.

16 GA-T059
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NOTE

Spray bursts can be created with Richard Wolf Air Blowers or by any
other source of low pressure air blasts

Connecting Accessories for Dry Powder Applications

For non-precision manual powder blasts connect an FPI Powder Dispenser Unit

(H) and a Rubber Air Blower (1).

'_LEE f

/

For precision powder blasts connect an FPI Powder Dispenser Unit (H) and a
Precision Air Blower (J).

GA-T059
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Installing an Optional FPI Clamp Holder for Syringes and Reservoirs

The optional FPI Clamp Holder is a compact solution for attaching syringes or
reservoirs to the FPI Scope housing.

1. With the supplied screws (1) mount the clamp holder to the FPI.

Y

2. Shift the syringe or reservoir through the clamp and fix it with the knurled
screw (3).

18
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4.6 Changing the Eyecup
For adapting optical accessories, the Richard Wolf Industrial 228 mm eyecup (L)
and the standard medical 232 mm eyecup (K) can be interchanged.
) ce ‘WJ L
¢ ]
= = E[_J K
GA-T059 19
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5 Checks

A CAUTION

Run through the checks before and after each use.

Do not use the products if they are damaged or incomplete or have loose
parts.

Return damaged products together with any loose parts for repair.
Do not attempt to do any repairs yourself.

5.1 Visual Check

1. Check the device and accessories for damage, cleanliness, loose or missing
parts and completeness.
2. Check all connection cables for damage.
3. Any inscriptions, lettering or labelling necessary for the safe intended use
must be legible.
= To prevent wrong handling or reprocessing, any illegible lettering, labelling
or identification must be reinstated.

5.2 Function Check

1. Check all electrical connectors for firm fit.
2. Check image quality of the borescope:
= Switch visible illumination switch on for illumination
= Direct the Blending Scope at a bright high-contrast surface (e.g. writing).
= Adjust light for good contrast, avoiding overexposure.
= Dark spots or deposits on the glass surfaces may cause a stained or
blurred field of view. Wipe the glass surfaces with a swab soaked in alcohol
or spirit (swab carrier made of wood or plastic, no metal).
3. Check all mechanical connectors for firm fit.
4. Check UV intensity according to the respective NDT instructions, specifica-
tions and procedures.

A CAUTION

Danger of dazzling! Do not look into the light exit area!

A CAUTION
Danger of UV light! Do not look into the light exit areal!

20 GA-T059
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6 Use

6.1 Notes and Warnings

Danger of electric shock! The FPI Scope is not insulated.
= Do not use the FPI Scope system for inspecting any electrical installations.

This device is not explosion-protected.
Explosion hazard.
= Do not operate this device in flammable atmosphere.

Broken parts of the device or its accesssories can fall into the engine!
Missing parts must not fall into the engine!

m Check the equipment before and immediately after use for damage and com-
pleteness!

» Equipment that is damaged or incomplete must no longer be used.

A CAUTION

The FPI Scope system is designed for a continuous operation of max. 1
h (for temperatures above 30°C/86°F continuous operation time is re-
duced).

= Switch off visible and UV LED immediately when not needed.

= Avoid operating both LEDS at the same time.

NOTE

When operating in high temperature environment it may be convenient to
wear light working gloves.

NOTE

An optical and acoustical signal reminds that the FPI Scope has to be re-
turned cyclically to the manufacturer for check and possible replacement
of UV components.

= For quick and smooth handling, request an RMA number online from the
Richard Wolf website.

A CAUTION

Danger of dazzling! Do not look into the light exit area!

GA-T059 21
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A CAUTION
Danger of UV light! Do not look into the light exit areal!

The Richard Wolf FPI Scope system is intended to perform borescope (endo-
scope) based Fluorescent Penetrant Inspection (FPI) or Dye Penetrant Inspection
in order to detect cracks or other imperfections on technical surfaces. It is particu-
larly designed for access to aircraft engines and industrial turbine machinery. The
FPI Scope is operated by inserting its borescope-like shaft through a borescope
inspection port. The rigid shaft contains borescope optics, UV (365 nm) and visi-
ble illumination and a working channel with a variable tip outlet. Applicator tubes
for transport of liquids or dry powders are guided to the area of inspection (e.g.
suspected cracks on blades). Via (microdosing) syringes or air pressure, defined
amounts of liquids or powders are applied to the inspection surface.

Controls and Displays/Signals

UV LED Power Switch and Intensity Control

FPI Scope: FPI Probe:
1 9

'H'I ==
‘srvcei| s" roca o
| wox:

o

75 4

ﬂ
e
T
s

1. The toggle (1/9) switches UV LED illumination on/off.
2. With the control knob (2/10), UV intensity is varied.

22

GA-T059



wWOLF(%)

aerospace applications

6.3.2 Visible LED Power Switch and Intensity Control (FPI Scopes with integrated
Borescope only)

—(eErEa

(LD

1. The toggle (1) switches visible LED illumination on/off.
2. With the control knob (2), visible light intensity is varied.

6.3.3 Variable Tip Articulation Ring

The articulation ring (7) changes the position of the variable tips section between
0° (for insertion) and working position (approx. 80° to 100°):

GA-T059 23
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Borescope Focusing and Shifting (FPI Scopes with integrated Borescope only)

= By turning the eyepiece focusing ring (8), a sharp image is achieved.
= By shifting the borescope, the viewing position can be varied.

- <)
= 8

Optical and Acoustical Service Reminder

Felt Change

UV LED performance will naturally degrade during operation. In order to ensure a
sufficient UV output, the FPI Scope or FPI Probe needs to be checked by the
manufacturer after the product has accumulated 100 h of net UV operation time.
UV components might need replacement.

After 90 h of accumulated UV operation, a yellow light will start blinking. With
each hour of further UV operation, the colour will change stepwise towards red.
After 99 h of accumulated UV operation, the red light will blink with double fre-
quency and an acoustical signal (2 Hz repetition rate) will indicate the necessity
for returning the product for servicing by the manufacturer.

Worn felts on the FPI Applicator tubes can easily be exchanged. Do not forget to
replace the O-ring with the felt.

e ‘

Y
&~

24
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Care and Maintenance

Care

A CAUTION

Make sure that no humidity enters the casing of the device.
= Do not use any cleaning or abrasive agents or solvents for the care of the
device!
= Before cleaning, disconnect the equipment from mains (power supply).
= The devices can be cleaned with a soft cloth moistened with a neutral clean-
ing solution, alcohol or spirit.

Cleaning the Borescope Optical Surfaces

Check regularly the distal tip (optical window and light output) and the eyepiece
lens for contamination. Clean with a soft cloth moistened with a neutral cleaning
solution, alcohol or spirit.

Maintenance

NOTE

In your inquiries or correspondence please always indicate the model and serial
number on the identification plate.

Maintenance Intervals

A CAUTION

To prevent incidents caused by aging and wear, the device and its ac-
cessories must be serviced at adequate intervals.
= Depending on the frequency of use, however at least once a year, an expert
must check the device.

Maintenance of the UV Generator and Light Path

UV components are subject to wear. Degraded UV components reduce FPI flaw
detection accuracy. An integrated service reminder function will signal visually
and acoustically that the equipment needs to be checked and serviced.

Check and replacement of degraded components can only be done by the manu-
facturer.

NOTE

For quick and smooth handling, request an RMA number online from the
Richard Wolf Website.

GA-T059
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7.2.3 Technical Safety Checks and Inspections

A CAUTION

The operator is responsible for having the technical safety check carried
out to the prescribed extent at the required dates.
= Depending on the frequency of use, however at least once a year, an expert
must check the devices and carry out a safety test.
= Technical safety checks may only be carried out by the manufacturer or per-
sons with special technical knowledge.
= Do not use the unit and its accessories if the required values are not dis-
played or if the functions are not fulfilled.

26 GA-T059
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Technical Description

8.1 Trouble Shooting
NOTE
If the fault cannot be corrected with the help of this table, please contact
our service department or return the device for repair.
= Do not attempt your own repairs!
ATTENTION
Before returning any equipment for repair, make sure that all items are 100%
free from any aggressive and / or harmful substances (dry or liquid).
Fault/error Possible cause Corrective action

No illumination (visible and/or UV)

= Control knob in minimum position
m Power switch off

= Increase intensity by turning the
control knob
= Switch power on

= Power supply not connected to
wall outlet

= Connect power supply to wall out-
let

Visible image not bright enough

m Control knob for Visible in low po-
sition

= Increase intensity by turning the
control knob

= FPI scope not connected to power
supply

m Connect FPI scope to power sup-
ply

Fluorescence too low

= Control knob for UV in low position

= Increase intensity by turning the
control knob

= UV components degraded

= Return equipment to manufacturer
for check

= UV components degraded, Ser-
vice Reminder signal

= Return equipment to manufacturer
for check.

8.2 Technical Data
8.2.1 Electrical Data
USB Power Adapter
Input voltage Input frequency | Operation mode | Output voltage Power output Output connector
100-240 VAC 50-60 Hz continuous 5VDC 12 W (min.) USB
8.2.2 System Protection

Protection against ingress of solids and liquids

s FPI Scope and FPI Probe casing: IP 20 (no protection
against liquids)

s FPI Scope/Probe shaft: IPx7

Explosion protection

None. Do not operate in areas with explosion hazard!

GA-T059
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8.2.3 Operating, Storage, Transport and Shipping Conditions

Operating conditions Temperature: + 10°C to + 40° C
Relative humidity: 30 % to 75 %
Air pressure: 700 hPa to 1060 hPa

Storage, transport and shipping conditions Temperature: - 20°C to + 60° C
Relative humidity: 10 % to 90 %
Air pressure: 700 hPa to 1060 hPa

NOTE

To prevent damage during transport or shipping we recommend using
the original packing material.

8.2.4 Disposal of Products and Packaging Material

For disposal, observe the respective national laws and regulations.
For product-specific details regarding disposal contact the manufacturer.

28 GA-T059
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