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"8 Special Gauges

Checks and
measurements on
fan blade seat




Fan fixing
arrangement
of a typical
wide-chord
civil fan

Fan blade

assembly

Annulus
filler

fixings
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Checks and measuremnts
on fan blade seat
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Checks &
Measurements on
fan blade seat

Visual check and
“banana” shape control
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Tool kit for checks &

visual check and
“banana” shape

control

Measurements on
fan blade seat

Shaped mirrors
for visual check

Special rails
for sliding
dial indicator
over profile
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Tool kit for "banana” shape control -

Convex side Measurements on

fan blade seat
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Tool kit for “"banana” shape control - ” )
= easuremenits on
Zeroing master fan blade seat
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Measurements on
fan blade seat

Profile measurement of
seat cross sections

(manual scanning)
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Measurements on

fan blade seat

Precision X-Y

slide with
optical scales k a ©
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Measurements on
fan / compressor
blade seat

Manual
profile scanner

for seat cross section

Marposs - Kern can
provide the complete
system structure, with
scanner mounting
column and fixturing
for location of the
component to be
measured (e.g.
compressor drum)
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Carbon fork for
very large ID
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Special Gauges

Il //

/A /i
1t ;

// )/

/] 74

/1 i
7/

]

B ||

|
ID > 1.400

Zeroing |

master

MARPOSS



Airflow test on
repaired vanes

Air inlet

At welding of the two
vanes together there is a
certain risk of
obstructing the vent
channels.

A flow test is required

@)

MARPOSS




The vane segment
is manually loaded
and held in
position by sprung
elements

Four pneumatic cylinders
advance floating plugs to
seal the air inlet ports. The
flow check can then start.
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Special Tooling

Locating fixture
for fan blade
machining
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Locating fixture for ! !
- . - Special Tooling
transmission case machlnlng
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e —————— e S —
Locating fixture for
transmission case machining
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Special Tooling

Mini manual grinder
for blade tip tweaking

| Tp zone
, to be ground
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Special Tooling for
assembly op’s

Insertion of vane
clusters into the
turbine case
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e assembly op’s

i — s | 2L Spindle for
— i el nut unscrewing-
| Turbine disc
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Unscrewing arm

folded back
«  (load - unload position)

Special Tooling for
assembly op’s

Spindle for
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unfolded (working

Unscrewing arm
position)
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Special Tooling for
assembly op’s

Manual torqueing system for
turbine disc
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Special Tooling for
assembly op’s
-/ Manual torqueing system for
! turbine disc

Video-camera
housing

(camera not shown)

Light source




Gauge Fixtures

Dedicated/re-toolable
systems
for blade measuring
at various mfg. stages
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Gauge Fixtures
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Fir-tree root measuring
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Gauge Fixtures

Special systems
for various components.
Example shown :
engine cover
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Semi- or Full-
automatic gauge
stations

Free-standing
gauge station for
fan blade measuring
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Product LINE for AEROSPACE Omc |

Semi- or Full-
automatic gauge
stations

Gaug station for
fan blade measuring
( 67 gauge points )
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Go-noGo Gauges

- Plain, thread, spline gauges
- Master gears
- Special masters
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AAAAAA
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Standard Gauge
Components

Probes, gauge blocks, plugs,
snaps, rmgs (contact or
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MARPOSS

Standard Gauge
¢ Components
Software

SpcC

Measurement Clear, easily Statistics, Network
programming, elaboration, programmable prompts interface, M/C tool
display for manual operations compensation
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Standard Gauge
M ' W'Vl/ Components
Bore gauge WIreIes:-_
and many other connection
Marposs gauge tools

are now available
with

€3 Bluetooth’

) B4l

MARPOSS



Product LINE for AEROSPACE JN‘:

Stgzgpa’gn‘:::‘lsge ea Bluetooth' connection of
[ \\ ‘ ” : Gauge tools
K\ L (plugs, snaps eftc.)

Wi-Fi data tx

fo host PC
(WPA encryption)

3 d) MARPDSS 4
pexcliz Playes

1 Wrist
computer
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MARPOSS

Standard Gauges

€3 Bluetooth

Interchangeable nosepieces
for ID check
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MARPOSS

Standard Gauges

€3 Bluetooth

Countersink f
depth gauge &

Interchangeable
nosepiece for CSK
depth check

( combining the
measurements with two
calibrated balls of
different size also the
contersink angle can be
measured )
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Standard Gauges

ample with
ID plug and
sink gauges
ole checking

gauge tools @D
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MARPOSS

Functional check (CSK Depth & Squareness)
of c’sunk rivet holes

Three resting pads
( special shape,
as required )

Interchangeable
master rivet

The gauge can be either wired to a table-top gauge computer or
connected to a Multiwave wireless transmitter @D
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MARPOSS

Rivet hole ID scan (hand held gauge) Special Gauges

The gauge plug is advanced and retracted
automatically with respect to the
reference resting ring, so that ID and axial
position are acquired in a very consistent
sequence, hence granting excellent
repeatability of the scan chart

Interchangeable nosepieces
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Shroud

Flexible Gauge M/C
Axis for

turbine/compressor
Angle blades

Stagger

Airfoil

Measurements:

* Full
airfoil profile
check

* Add-on for height
measurements
platform - shroud

Platform

» Expansion to
Fir-tree fir-tree checks
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Fixture for
blade location

\ X slide
Y

High precision
index table

Z slide I @VD
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Flexible Gauge M/C for
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Y axis interpolated with
X scan to follow blade
profile maintaining
probe distance within
suitable range

Scan

Opto probe

—— | (coaxial)

Concept schematic for
airfoil profile scanning
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<_ ....... -

A Valid scan width h

Y

Valid samples
acquired

imit airfoil profile scanning

B e
| —
!M" m “I"! f i || " m I Concept schematic for
L l

v Sub-cycle “a”

W=

Flexible Gauge M/C for
turbine/compressor blades
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Flexible Gauge M/C for

turbine/compressor blades

Valid scan width

Concept schematic for
airfoil profile scanning

Sub-cycle “a + 1”7

repeating as many sub-cycles
as required the complete
Scan profile can be acquired
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mm Flexible Gauge M/C for
55 | : . . : | . turbine/compressor blades
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Flexible Gauge M/C for
mm !
e R S R S S e turbine/compressor blades
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Flexible Gauge M/C for

mm turbine/compressor blades
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mm

B T A RS g i Flexible Gauge M/C for
| | | ' ' \ turbine/compressor blades

T  Brocessing. T T
! : : : 5 of | 5 5

b opto probe output data ./ [ .. i
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mm

0.5

-1.5

Flexible Gauge M/C for
turbine/compressor blades
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Camber
line

Typical blade profile

measurements

Nominal profile

(&

Leam

edge

Actual profile

Deviation of actual profile from v\ \

nominal, measured perpendicular to R

nominal profile - z Trailing
Best fitting options: to nominal edge
profile and to tolerance band @\
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1 | ! 5 5 Typical blade profile
Y — SO J— measurements

Actuai VS. nominél

without best-fit

Profile check

li-\ctu?al vs nohinaﬁ

with best-fit
to nominal |
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mm o o
! . Typical blade profile
; ; measurements
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BA angle

T~

Typical blade profile
Tangenti al measurements

chord

t \(

2N

Leading
edge

Turbine

Trailing

1 edge
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Typical blade profile
measurements
Max
thickness
Y
T
LE 1
thickness N TE
NN radius
LE e \,\ \K
radius = '\
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O
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S .
Combining different airfoil LN

sections also twist and
bow are measured

TE .
thickness
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Flexible Gauge M/C for
,—[E]—‘ turbine/compressor blades

b '
4
y ,rf

Special coaxial probe vs.
traditional triangulation

Special probe
coaxial
probe |

Traditional

triangulation
; probe

-
[
N, .

+/- 15250° i\-\ 4]
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Flexible Gauge M/C for

turbine/compressor blades

Add-on for
Height Measurements

B axis

Thanks to the features of the
special coaxial probe, an
additional axis to pivot the

probe allows vertical
measurements @&J/‘ D

517

MARPOSS



Product LINE for AEROSPACE

Flexible Gauge M/C for
turbine/compressor blades

All gauge transducers Axes encoders
(opto probe, LVDTs as req|) (linear or rotary)

Basic architecture of the
Control System

on
......
.

A5
.
CR
D

.,
' ‘e,

.
ey, o
.

M otion control system

Rexroth | ndradrive servo modules

|

Motors
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Flexible Gauge M/C for
turbine/compressor blades

without 5t axis for
Height Measurements

Foot print 1200 x 1200 mm
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Y + 7 +
| T | Flexible Gauge M/C for
| [ %, | turbine/compressor blades
| “ el pS
| \ \ ‘ -
A | 1. 77777 4 | with 5 axis for
1 l | Height Measurements
| =
= : = } — ® ‘
R, | \T LY o | < 1340 .
= *
| } ﬁ i — : ——~——————— A
00 Q‘ W N : = —r $.__
N B [
; O
\.. oL ‘ 1/
| H
= } \ ///
| 1220
o : ‘ ///
§ I | //
It ‘ /1
= 1: i /]
n U
' | || b
| e 1)
Side view ———— - y
Plan view
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