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Request for Quotation (RFQ)

Turnkey Project for Robot Tending for Variable Vane Inspection

Date: 11 September 2026

ST Engineering Aerospace Engines (STEA) has provided this information on a confidential
basis and expects it to be used for the sole purpose of submitting proposals to meet ST
Engineering Aerospace Engines’ needs and requirements as described herein.

THIS RFQ SHALL NOT BE PHOTOCOPIED, REPRODUCED OR DISTRIBUTED TO
OTHERS AT ANY TIME WITHOUT THE PRIOR WRITTEN CONSENT OF ST
ENGINEERING AEROSPACE ENGINES.



Purpose

This RFQ invites vendors to submit technical and commercial proposals for the design,
supply, integration, installation, commissioning, and handover of a turnkey robot tending
solution for automated variable vane inspection within the Airfoil Cell, including an open
and accessible external communication protocol / interface for ST Engineering
Aerospace Engines’ future access, troubleshooting, maintenance, and system
integration needs.

The proposed solution is intended to streamline the variable vane inspection workflow
by automating part handling from a tray to the existing OGP SmartScope Flash CNC 300
system, initiating the required dimensional inspection program in Zone3 software,
exporting the inspection results, and returning each inspected vane back to its original
slot position in the same tray to maintain part traceability.

The project aims to enhance inspection productivity, repeatability, and traceability while
reducing manual intervention during normal operation. The proposed system shall also
provide reliable part handling, consistent orientation and alignment, automatic result
generation, out-of-limit identification, re-run logic where required, and complete
handover support through commissioning, acceptance testing, training, documentation,
and warranty coverage of 2 years.

Scope

The scope covers the design, supply, integration, installation, commissioning, testing,
training, documentation, warranty support, and final handover of a turnkey robot tending
system for variable vane inspection within the Airfoil Cell.

The vendor shall provide the equipment, hardware, software, controls, interfaces, safety
provisions, fixtures, and accessories required to achieve reliable automatic operation.
This includes, but is not limited to, the robot, end effector, gripper, part alignment
interface, open and accessible external communication protocol / interface, and
integration with the existing OGP SmartScope Flash CNC 300 and Zone3 software.

The solution shall include commissioning support, Site Acceptance Testing (SAT) in
accordance with Section 5, operator and maintenance training, technical documentation,
maintenance instructions, external communication protocol / interface documentation, a
recommended spare parts list, warranty support, and final system handover. ST
Engineering Aerospace Engines will provide the existing OGP SmartScope Flash CNC
300 system and Zone3 software, one tray for variable vane inspection, the working table,
variable vanes for program verification, and the dimensional inspection requirements
and related process information required for project execution.



3. Installation Address and Existing Equipment

3.1.

3.2.

Installation Address
The robot tending system for variable vane inspection shall be installed at the
following address:

ST Engineering Aerospace Engines Pte Ltd
501 Airport Road, Paya Lebar
Singapore 539931

Existing Equipment

The proposed system will be integrated with the existing OGP SmartScope Flash
CNC 300 system. The approximate equipment dimensions are 90 cm x 90 cm x
154 cm, as shown in Figure 1.
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Figure 1: OGP SmartScope Flash CNC 300 system dimensions

3.3. Items Provided by ST Engineering Aerospace Engines

ST Engineering Aerospace Engines will provide the following items for the project:

3.3.1. The existing OGP SmartScope Flash CNC 300 system, including the
Zone3 software

3.3.2. Communication protocol from the Zone3 software will be open for Q++
Programming

3.3.3. One tray (refer to Appendix A)

3.3.4. Working table (refer to Appendix B)

3.3.5. Variable vanes for program verification



3.4.

3.5.

3.3.6. The dimensional inspection requirements (refer to Appendices E to Q) and
related process information

Software and Reporting Requirements

The system shall generate inspection reports by exporting the dimensional
inspection results in Microsoft Excel-compatible or .csv format, as described in
Section 4.6. The solution shall not require a Microsoft Office 365 subscription or
cloud connection to operate.

The external communication protocol / interface shall be open, accessible, and
fully documented to allow ST Engineering Aerospace Engines to access, review,
configure, retrieve, and troubleshoot communication data without reliance on
proprietary vendor restrictions. The vendor shall provide the applicable
communication method, data structure, signal list, command list, error codes,
configuration details, and access credentials where required.

Reference Workspace Layout

The current room layout is illustrated in Figure 2 for reference. Vendors may
propose alternative layouts, provided the proposed arrangement meets the
functional, safety, access, and operational requirements of this RFQ.
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Figure 2: Plan view of the robot tending layout for variable vane inspection



4. Operating Methodology

4.1.

4.2.

Tray Preparation and Pick-Up

A single tray shall be used for each inspection batch. The tray shall hold the
variable vanes of a single stage awaiting inspection and shall also serve as the
return location after inspection. The robot shall return each inspected vane to the
same original slot position in the same tray to maintain part traceability. Refer to
Appendix A for the tray dimensions, Appendix C for the process flow chart of the
operating methodology of this RFQ and Appendix D for the Data Communication
Flow.

Variable vanes shall be arranged in the tray in sequential slot order, as illustrated
in Figure 3. The longer stem of each variable vane shall face upwards to allow
consistent robotic pick-up.

Figure 3: Variable vanes arranged in the tray

The tray shall be placed on the working table located near the robot. Prior to the
start of each batch, the external communication interface determines the number
of variable vanes present in the tray. It then transmits the stage, part number,
original tray slot number, and required inspection program for each variable vane
from the Raspberry Pi located at the Working Table to the OGP PC running Zone3.
The robot shall pick each variable vane from its original tray slot, load it into the 3-
jaw chuck of the machine for dimensional inspection, and upon completion, return
it to the same original slot position in the same tray. The system shall maintain the
relationship between each variable vane and its original slot throughout the
inspection cycle to preserve part traceability. Refer to Appendix B for the working
table dimensions.

The robot shall be capable of handling each variable vane, with an approximate
part weight of 500 g.

System Setup and Program Selection

Following tray preparation and placement as described in Section 4.1, the system
setup shall use the external communication interface to confirm the batch
information before inspection begins. The interface shall communicate the variable
vane stage, part number, original tray slot number, and required inspection



program to the OGP PC with the Zone3 software. The original tray slot number
shall be used to define the return position for each variable vane in the same tray,
thereby maintaining slot-level traceability throughout the batch.

The vendor shall provide an open and accessible external communication protocol
/ interface that allows ST Engineering Aerospace Engines to access, review,
configure, retrieve, and troubleshoot the required communication data used
between the robot tending system, OGP SmartScope Flash CNC 300, and Zone3
software. The communication protocol shall not be locked, encrypted, or restricted
by proprietary access controls that prevent STEA from performing future
troubleshooting, maintenance, data retrieval, software configuration, or system
integration activities. Complete interface documentation, including communication
method, data structure, signal list, command list, handshake logic, error codes,
configuration parameters, and access credentials where applicable, shall be
provided as part of the final handover documentation.

Based on the communicated part and stage information, the system shall
automatically select and load the appropriate inspection program in the Zone3
software before the robot starts picking variable vanes from the tray. This ensures
that the inspection program selected for each batch corresponds to the vane stage
and part information identified during system setup, while each inspected vane is
returned to its original slot position in the same tray upon completion of inspection.
The different variable vane stages for the CFM56-7B and LEAP 1A engines are
shown in Figure 4.
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Figure 4: Different stages of variable vanes for CFM56-7B and LEAP 1A Engines
4.3. Robotic Handling and Loading

The robotic arm shall pick up each variable vane and load it securely into the 3-
jaw chuck as shown in Figure 5. The vendor shall design the required interface to
ensure the part is held securely and aligned correctly during loading and
inspection.



Figure 5: 3-jaw chuck

4.4. Part Alignment Requirements

The variable vane shall be positioned consistently in the chuck. The flat portion of
the slot shall be oriented upwards, and the curved portion shall face outwards, as

indicated in Figure 6.
P <

Flat Surface

Curved Surface

Figure 6: Plan view and side view of the variable vane in the 3-jaw chuck

4.5. Inspection Program Execution
4.5.1. Part Grip and Start Point Alignment

The robot shall pick up each variable vane from its original slot in the tray
by its longer stem.

The robot shall place the vane onto an intermediary interface to reposition
its grip to the cylindrical side before loading it into the chuck as illustrated
in Figure 7. Vendor may propose an alternative method to this as long as it
meets the requirements of this RFQ.

Cylindrical Side

Longer Stem |[———_

Figure 7: Proposed robotic gripping location



The robot shall insert the variable vane into the 3-jaw chuck interface such
that the bottom left edge of the flat surface aligns with the inspection
program start point, as shown in Figure 8.

Figure 8: Start point of the Inspection Program

4.5.2. Automatic Program Start

Once the variable vane is securely gripped and correctly positioned in the
3-jaw chuck, the robot shall send a start signal to the OGP PC to trigger the
corresponding inspection program in Zone3. The inspection program shall
be initiated automatically through the open external communication
protocol / interface or the machine / software control interface, without
operator intervention. Manual initiation of the program, such as pressing
“Enter” on the controller, shall be permitted only during manual or fallback

operation.
4.5.3 Alignment Exception Handling

If the program fails to focus during the alignment step, the system shall stop
safely, provide clear alarms or prompts, and allow operator intervention
before the process is resumed.

The technician shall verify the part position and adjust the alignment as
required before restarting or resuming the inspection process.

4.6. Results Generation and Export
4.6.1. Report Display and Export

Upon completion of each inspection run, the software shall display the
dimensional results as shown in Figure 9 and automatically export the
inspection report to Microsoft Excel-compatible or .csv format.

OZONE3 ~— ~

B foutioed . : I SR— Y-
l Feature Atrbute Nominal | | Actal ) Upper Tol. J lowerTol. Graphics
#Dist 038019 037829 000000 0.00000
#AngieAE 12214333 12181375 0.00000 0.00000
#Diats 028511 0.28831 0.00000 0.00000
#AngleC 1783342 1536304 000000 D.00000
®AngieD 1TE3342 73154953 000000 0.00000
#DimY 004666 0.04837 00000 0.00000
#0mX 026401 026402 0.00000 0.00000

Dae: 12716202 ‘

Foutre Executon Compiese.

Step Pl Teme: 143

Figure 9: Sample report generated in Zone3



4.6.2. Result Comparison Against Dimensional Inspection Limits

The software shall compare each measured dimensional result against the
applicable inspection limits and present the comparison clearly for review
as depicted in Figure 10.
CFM56-7B 72-32-02 STAGE 1 R003
Dimensions Actual Measurements (") Min. Finish Dimensions Max. Finish Dimensions
Dim. Y 0.040
Angle AE (P241P02) 93
Dim. T1 0.149 -
Angle C 2 o 12

Angle D 79 o &9
Dia. G 0.295 " 0.297

Figure 10: Sample report generated in an Excel compatible format

Any result falling outside the specified limits shall be automatically highlighted in
red in the exported report. Results within the specified limits shall remain
unhighlighted.

Refer to Appendices E to Q for the dimensional inspection requirements of the
respective CFM56-7B and LEAP 1A variable vane stages.

4.6.3 Out-of-Limit Handling

If the first inspection run produces an out-of-limit result, the robot shall
unload and reload the variable vane before repeating the dimensional
inspection program.

If the dimensional result remains out of limits after the second inspection
run, the variable vane shall be returned to its original slot position in the
same tray and flagged for operator review or disposition in accordance with
ST Engineering Aerospace Engines’ internal process.

4.7. Completion of Cycle and Next Part Processing

4.7.1 Part Return and Replacement

After inspection and result export, the OGP PC sends a completion signal
to the robot. The robotic arm shall unload the variable vane from the 3-jaw
chuck and return it to its original slot position in the same tray.

The robot shall then pick the next variable vane in sequence from the same
tray and load it into the chuck for the next inspection cycle.

4.7 .2 Automatic Continuation

The system shall automatically initiate the next inspection cycle once the
previous variable vane has been measured, reported, and returned to the
corresponding slot in the tray. The cycle shall repeat until all variable vanes
in the tray have been inspected. Once all the variable vanes have been
inspected, the robot will send a signal to the raspberry pi on the working
table that all vanes have been inspected and to proceed with the next tray.



5. Technical and Site Acceptance Test Requirement

5.1.

5.2.

Technical Acceptance Test Requirements

5.1.1. The robot shall be capable of safely handling each variable vane without
part damage. The system shall consistently load the variable vane into the 3-jaw
chuck in the required orientation and alignment.

5.1.2. The system shall automatically select and initiate the correct inspection
program based on stage information.

5.1.3. The inspection report shall be exported in Microsoft Excel-compatible
or .csv format and shall clearly identify out-of-limit results.

5.1.4. The system shall support re-run logic for out-of-limit readings where
required.

5.1.5. The system shall include appropriate safety provisions, emergency stop
functions, alarms, and manual / fallback operation.

5.1.6. The vendor shall demonstrate that the external communication protocol /
interface is open, accessible, and not restricted by proprietary controls that prevent
STEA from accessing, configuring, retrieving, or troubleshooting communication
data.

5.1.7. Compliance with all technical requirements listed above shall be
demonstrated during the Site Acceptance Test prior to final acceptance.

Site Acceptance Test Requirements

5.2.1. Robot pick-and-place operation from the original tray slot to the 3-jaw chuck
and return to the same original slot position in the same tray.

5.2.2. Part orientation and alignment repeatability.
5.2.3. Automatic inspection program selection and initiation.
5.2.4. Result generation, export, and out-of-limit highlighting.

5.2.5. Out-of-limit re-run logic and part return sequence, including verification that
each variable vane is returned to its original slot position in the same tray.

5.2.6. Alarm, emergency stop, manual / fallback mode, and recovery procedure
verification.

5.2.7. Operator and maintenance training completion.

5.2.8. Verification that the external communication protocol / interface is open and
accessible to STEA, including validation of communication documentation,
configuration access, data retrieval, command/signal list, error codes, and any
required access credentials.

5.2.9. Documentation, maintenance instructions, spare parts list, and warranty
information handover.

5.2.10. Successful completion and sign-off of all agreed SAT criteria before final
acceptance.

10



6. Appendices

6.1 Equipment References and Process Flow Chart

Appendix A: Tray Dimensions
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Appendix B: Working Table Dimensions

[ —— oo

o

400.050

o e |
L
—tﬂ Sl 9 }
: e
2 Y
: ~
:/s.ﬂs”qT I /éé ,&%,
=2
| INPUT L OUTPUT J J o = %//

I

ST Engineering Aerospace Engines Pte Ltd

(Regn. No.: 197700230E)

501 Airport Road Paya Lebar Singapore 539931 | THX/BXdx| ¢

13



Appendix C: Process flow for the Robot Tending of the Variable Vane Inspection
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Appendix D: Data / Communication Process flow for the Robot Tending of the
Variable Vane Inspection
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6.2 CFM56-7B Dimensional Inspection Requirements

Appendix E: CFM56-7B 72-32-02 R001 Dimensional Inspection Requirements
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Appendix F: CFM56-7B 72-32-02 R003 Dimensional Inspection Requirements
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Appendix G: CFM56-7B 72-32-02 R004 Dimensional Inspection Requirements
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0.002 (0,05} | J
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Appendix H: CFM56-7B 72-32-02 R0O08 Dimensional Inspection Requirements

CENTER
HOLE

0.02-0.03 RAD
{0,6-0,7)

/
(1LZ237-0.2243 (5,682 -5,657) ;"
DIMENSION AFTER 7
GRINDING /

;

£

F-
~_— INNER TRUNNION e

TTTe00n5975

®

SLEEVE
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6.3 LEAP 1A Dimensional Inspection Requirements

Appendix I: LEAP 1A IGV 72-24-24 R001 Dimensional Inspection Requirements

- Bx DM A -
AIRFOIL | Din. A
EDGE - —— - 0.025 IN. MAX.
] Ax DI, A 4x DIM. A (0,63 mm)
" — = !
: ?____ 7"""--\___ - — I\
‘.\ / T
. e N -
y——
SMOOTH TRANSITION
(ALL AROLIND)
MINIMUM BLEND SURFACE
- CHORD -
- DI, CH -
—

MAXIMUM DECREASE IN THE CHORD WIDTH

LEADING EDGE

0.080IM. {REF)
(2.03 mm)
MEASURE FROM
INITIAL CONTOUR

asf "_ll_'___i_'_hs
Y T
e,
Nl___'ll'_'_'__ll_'_lﬂ
kb _r'_'_'_ll_'_%x
er_'_j_'__'?_'_hs
of | o
sf ll___r__ll_-_-_ha
U

TRAILING EDGE

0.080 IM. (REF)
(2.03 mm)
MEASURE FROM
INITIAL CONTOUR -~ |= =

DOTTED LINES SHOW

e

DiM. TU

INITIAL CONTOUR

REWORKED CONTOUR
MUST AGREE WITH
INITIAL CONTOUR AS

TRAILING EDGE THICKMNESS

SHOWN AETER BLENDING MUST NOT
BE LESS THAM INITIAL
THICKNESS

OIM, CH DiM. TL DM, TU

SECTION | DM TH | (CHORDWIDTH, | (MINIMUM LEADING | (MINIMUM TRAILING

MINIMUM CHORD | EDGE THICKNESS | EDGE THICKNESS

AFTER REPAIR) AFTER REPAIR) AFTER REPAIR)

- 5EITIN. TZ13 1N, G101, TO03Z N,
(143.18 mm) (30.82 mm} (2.80 mm) (0.82 mm}
oD 5.157 IN. 727010 0110 . 0.032 IN.
(130.99 mm) (32.26 mm) (2.80 mm) (0.82 mm)
4387 1IN, | 1362 IN. 0.110IN. 0.032 IN.
GG (111.43 mm} {34.60 mm} (2,80 mm) {0.82 mm}
Kk TE2TIN. T 457 TN, 0110 1M, 0032 1N,
(92.13 mm) (36,88 mm) (2.80 mm) {0.82 mm)
NN 2717 IN. 7 560 1N 0118 1N. 0.033 IN.
{69.01 mm) (39,63 mm) (3.03 mm) {0.84 mm)
o 1887 IN. T 660 1N, 0127 1. 0.035 IN.
{47.83 mm) (42,17 mm} (3,08 mm) {0.89 mm)
W 171N 1757 IN. DTSN, 0,038 IN.
(28.37 mm) (44.48 mm) (3.03 mm) {1.00 mm}
ABAB D.427 IN. 1533 IN. 0.115 IN. (0.062 IN.
{10.85 mm) {46.56 mm) (2.93 mm) {1.58 mm)}
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Appendix J: LEAP 1A Stage 1 72-32-20 RO001 Dimensional Inspection
Requirements

Ex DIM. A
AIRFOIL 4xDIM, A
Boce . | .. —— 4xDM.A
— | ——"'-'__F___ S T l) —
— " Dm.A
0,015 IN, MAX
SMOOTH (0,38 mm) DIM. TH
TRANSITION  MINIMUM BLEND SURFACE
(ALL AROUND)
~— = BxDIM. AMAX At } a8

S L o vt 3%

l T e \
e e vi v

-
MINIMUM DISTANCE BETWEEN TWO BELENDED AREAS ON EDGES R* ‘ T }R
| CHORD ' mf | “im
|
- oM. CH - t
- '-“'--____ ______‘_'“"‘x__\_
// _—— e — -\--H""\-\.

MAXIMUM DECREASE IN THE CHORD WIDTH

LEADING EDGE TRAILING EDGE
0.040 IN.
(1.02 mm) 0,040 IN.
MEASURE FROM {1.02 mm}
INITIAL CONTOUR MEASURE FROM

P, ____ INITIAL CONTOUR _

B -

DOTTED LINES INDICATE o, TU
NON-BELENDED CONTOUR

LEADING AND TRAILING EDGE
REFPAIRED CONTOUR THICKMESS AFTER BLENDING
MUST AGREE WITH MUST NOT BE LESS THAN
INITIAL CONTOUR AS INITIAL THICKNESS
SHOWN
DiM. CH oIM. TL oM. TU
SECTION | DIM.TH | {(CHORD WIDTH, |{(MINIMUM LEADING (MINIMUM TRAILING
MINMUM CHORD| EDGE THICKNESS | EDGE THICKNESS
AFTER REPAIR) | AFTER REPAIR) AFTER REPAIR)
EE 3648 N, 1288 1M, 0.022 IN, 1 00159 1N,
{8266 mm) (32.75 mm) (0.56 mm) | (0,48 mim})
T 3,008 N, 1349 1N, 0024 . Q015 1M,
(78,69 mm) (2427 mm) (0.61 mm) (0.38 mm)
MM 2 435N, T 404 TN 0027 TH. G014 1M,
(61,93 mm) (25 BT mm) (0,69 mm) (0.36 mm)
RR 17BN, T445TH. 0032 TH. G015 1M,
(45,16 mm) (3671 mm) (0.82 mm) (0.39 mmy}
v 1106 TN, T4E3TH. 00381H. 0.015 1N
(28.14 mm} (37 67 mm) (0.97 mm) (0.38 mm)
Yy 0.726 N, 1483 1M, 0.041 M. 1 0016 1M
(18.48 mm) (37,83 mm) {1.06 mm) (041 mm)
ABAB O446TN. TAETINC U0EZ TN 0016 TR,
(11.38 mm) (37 B8 mm) {1.07 mm) | (0,41 mm)
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Requirements

Appendix K: LEAP 1A Stage 1 72-32-20 R002 Dimensional Inspection

|
£
I
I
I
[— __i___
, _'r-ﬁ
! i . VANE
| |
| TRAILING
LEADING —_ " EDGE
EDGE
| - DETAIL A
I
I (
| - —
I | i—--“" -
[
| | |
o | RADIAL = i
»/"I | N FILLET R
R I
SLEEVE —__ | —
--II "'-—__llll |
P
INNER TRUNNICN —A
i
i
e R B I
|II |
| | |
| | |
II |
II K |I
I|I | |
| |
| \ |
IIII ! -’J
||I | C_ ,/ -
I'II | —
| \ __.-/
\ | _—
— I
™ |_(_
0,320-0,335 IN |
{8.13-8.50 mm) i
L :|:

+—0.3045 IN, DIA MAX
{7.734 mm

)
AFTER ASSEMBLY
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Appendix L: LEAP 1A Stage 2 72-32-21 RO001 Dimensional Inspection
Requirements
MINIMUM BLEND SURFACE
- 8xDIM. A - Din. A
0.015 IN. MAX,
AIRFOIL —, = 4xDIM.A == 4xDM A = (0.38 mm)
EDGE | |
I A
| i
S o e _,,-') DIM, TH
L smootH TRANslTTcI/ i S—
(ALL AROUND) R (—;—.!
ABf | ’Il—hs
MINIMUM DISTANCE BETWEEN TWO BLENDED AREAS ONEDGES | = |‘
- —— 8 x DIM. A MAX Wr_ ‘__*W
T T N I
\m__\_ — o
T mf | _'_'_'_'_'i—hn
o T T T
THE MAXIMUM DECREASE IN THE CHORD WIDTH II |
- CHORD - F rT '''''''' | j E
- DIM. CH - I‘. _______ n
[ cr | — e
///' q-h_‘ih\ 1 = I
—~ e — “\,__
_— —
LEADING EDGE TRAILING EDGE
0.040 1N {1.02 mm) 0.040 1M, (1.02 mm)
MEASURE FROM INITIAL MEASURE FROM INITIAL
~— CONTOUR CONTOUR
V4 J— — .,
o -‘-f. -'-"'--'__- T --\__\__\_\_\--H- N .
[ Y | -
= T
ﬁ P DOTTED LINES INDICATE e
R 7 MON-ELENDED CONTOUR 1 I
DM TL oM. TU
REPAIRED CONTOUR MUST LEADING AND TRAILING EDGE
AGREE WITH INITIAL CONTOUR THICKNESS AFTER BLENDING
AS SHOWN MUST NOT BE LESS THAN
INITIAL THICKNESS
DIM. CH DM, TL Dind. TU
(CHORD WIDTH, | (MINIMURM LEADING | (MINIMUM TRAILING
SECTION OIM. TH MINIMUM CHORD | EDGE THICKNESS | EDGE THICKNESS
AFTER REPAIR) AFTER REFAIR) AFTER REPAIR)
CC | 2580 N, (85,53 mm) | 1.001 IN, (2543 mm) | 0.017 IN, (0.44 mm} | 0.011 IN. (0.28 mm}
FF | 2.250 1N, (57.15 mm} | 0.977 IM. (24.82 mm} | 0.020 IN. (0.51 mm} | 0.010 M. (0.26 mm)
JJ | 1.920 N, (48,77 mm) | 0.984 IM, (25.00 mm} | 0.023 IN. (0.59 mm) | 0.011 IM. (0.28 mm)
MM | 1.540 IN, (38,12 mm} | 0.9097 IN, (2533 mm} | 0.025 IN, (0.64 mm} | 0.012 N, (0.31 mm)
RR | 1.040IN. (26.42 mm) | 1.015IN. (2579 mm) | 0.027 IN. (0.69 mm} | 0.012 IN. (0.31 mm)
WW | 0.600 IN. (15.24 mm) | 1.048 IN. (26.57 mm) | 0.027 IN. (0.89 mm} | 0.014 IN. (0.36 mm)
ABAB | 0.270 IN. (6.8 mm) | 1.112 M. (28.25 mm} | D.027 IN. (0.69 mm) | 0.018 IN. (0.46 mm)
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Appendix M: LEAP 1A Stage 2 72-32-21 R002 Dimensional

Requirements

| TRAILING
LEADING |
EDGE | e DETAIL A
! (
|| _—
[ ] rjf -
II i ;
[, RADIAL = |
AT FILLET Lo
P I N
S
SLEEVE - .
AT
,/'f.__ '-.;/c‘\._‘
INNER TRUNNION —A
| .
i T
N [
| !
L
'| !
|
| :
|I i
| '
|I !
|II !
|I !
|
II ! — — e —
|I ) |" =
— i e
—
I ==
0,320-0.235 IN |
{8.13-8.50 mm) i
' |

0.3045 IN. DIA MAX
(7.734 mm)
AFTER ASSEMBLY

Inspection
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Appendix N: LEAP 1A Stage 3 72-32-22 R001 Dimensional Inspection
Requirements
I
I
j
- BxDIM. A ————= I;I’
AIRFOIL 4xDIM. A
EDGE.. - 1 - - 4xDIM. A
J F 1 7'
L/ - PR
T """ DMA
/ 0.015 1IN, MAX
TN MINIMUM BLEND SURFACE (028 mm) DM, TH
(ALL ARDUND) | | |
‘ - 8x DIM. A MAX I || _——T__]
| wi | | tw
T - _’H\_\_//_‘ _____________
I\kf_f_ D pf e
MINIMUM DISTANCE BETWEEN TWO BLENDED AREAS ON EDGES M‘ ‘ ‘ _*M
CHORD J; -__T______‘____*J
oMCH— = T T T
o of | T e
T ot " o
— Lﬁ
MAXIMUM DECREASE IN THE CHORD WIDTH
0.040 IM.
{1.02 mm) 0.040 IN.
MEASURE FROM {1.02 mm)
- INITIAL CONTOUR MEASURE FROM
o INITIAL CONTOUR
- — .
/’T ~— /T
..' L P S —, EHW
L __1__ =
M. TL
DOTTED LINES INDICATE Dmt. TU
NON-BLENDED GONTOUR
LEADING AMND TRAILING EDGE
REPAIRED CONTOUR THICKMNESS AFTER BLENDING
MUST AGREE WITH MUST NOT BE LESS THAN
INITIAL CONTOUR AS INITIAL THICKNESS
SHOWN
DIM. CH DIM. TL oM. TU
SECTION | DIM. TH | (CHORD WIDTH, |(MINIMUM LEADING (MINIMUM TRAILING
MINIMUM CHORD| EDGE THICKMESS | EDGE THICKNESS
AFTER REPAIR) | AFTER REPAIR) | AFTER REPAIR)
1869 TN 0874 N, 0023 TN U010 TN
DD (47.47 mm) | (22,20 mm) (0.59 mm) (0.26 mm)
1.569 M. 0879 N, 0.024 TN, 0070 TN
GG {39.85 mm) (22.33 mm) {061 mm}) (0,26 mm)
1,369 IN. 0.882 IN. 0.025 IN. 0.011 IN.
JJ (24.77 mm) (22 41 mm) (0.67 mm) (0.28 mm)
1,068 1N, 0.583 1N, 0.028 TN, WURERL
MM {27.15 mm) {22 58 mm) {0.72 mm} (0.28 mm)
0.869 IN. 0.895 IN. 0.028 TN 0.011 N,
PP (22.07 mm) (22 74 mm) {0.72 mm) (0.28 mm)
0363 N 0.926 . 0028 T TOTTTH.
Ww (.37 mm) (23,53 mm) (0.72 mm) (D.28 mm)
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Appendix O: LEAP 1A Stage 3 72-32-22 R002 Dimensional

Inspection
Requirements

" DETAIL A
(m)

.=i : o
! RADIL |
| FILLET

|
LEADING — | |
EDGE | TRAILING
| EDG
VANE — ‘ : ‘
||
A ,,-!I'"'__ [ ||
P T
| cJ‘:‘!i'—' |
| [ 1 __SLEEVE
[
N S

0.320-0.335 1M
(5.13-8.50 mm)

|

— 0.3045 IN. DIA MAX
{7734 mm)
AFTER ASSEMBLY
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Appendix P: LEAP 1A Stage 4

Requirements

———— 8xDIM. A

AIRFOIL 4x DI A
EDGE .| — 4xDM.A J,
— ——— e
—_ _
oo
-
— M. A
0.015 IN. MAX
SMOOTH (0.38 mm)
rRANSTIoN  MINIMUM BLEND SURFACE
(ALL AROUND)

- -

Bx DIM. A MAK

MINIMUM DISTANCE BETWEEN TWO ELENDED AREAS ON EDGES

CHORD

- DiM. CH -

THE MAXIMUM DECREASE IN THE CHORD WIDTH

72-32-23 RO001 Dimensional

Inspection

TRAILING EDGE

LEADING EDGE
0.040 IN.
{1.02 mm) 0.040 1M
MEASURE FROM {1.02 mm}
- INITIAL CONTOUR MEASURE FROM
: o __INITIAL CONTOUR _
- | —
— g/
om. TL DOTTED LINES INDICATE oM. TU
NON-BLENDED CONTOUR
REPAIRED CONTOUR LEADING AND TRAILING EDGE
MUST AGREE WITH THICKMESS AFTER BLENDING
INITIAL CONTOUR AS MUST NOT BE LESS THAN
SHOWN INITIAL THICKNESS
DIM. CH DM TL D TU
SECTION | CiM. TH | (CHORD WIDTH, [(MINIMUM LEADING | (MINIMUM TRAILING
MINIMUM CHORD | EDGE THICKMNESS | EDGE THICKMESS
AFTER REPAIR) | AFTER REPAIR) | AFTER REPAIR)
1469 1. 0.778 IN. 0.0181N. 0.011 IN.
EE (3731 mm) | {1877 mm) (048 mm) {0.28 mm)
1069 IN. 0778 N, 0,022 IN. 0.008 1N,
H @715 mm) | (19.77 mm) (0.56 mm) {0.23 mm)
G788 1N, O7EETH, 0024 1N G.O07T0TN,
MM | as3mm) | (20,02 mm) (©.61 mm) (.26 mm)
0489 IN. 0,308 1N 0026 1IN, 0.070 1N,
RR | f1g9imm) | (2043 mm) (0.67 mm) {0.26 mm)
0269 IN. ; ; 026N, 0.0121N.
v (6.83 mm) (2088 mm}) (067 mm) (0.34 mm)
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Appendix Q: LEAP 1A Stage 4 72-32-23 R002 Dimensional

Requirements

< it

DETAIL A

H g_---—---*"""/ﬂ

|
' -
| RADIAL
i FILLET
i
|
i
!
h —_l‘q_ |l
; S
| | TRAILING
LEAD|NG'--.___ [ ____.--" EDGE
EDGE | -
! - VANE
i ~
|
A |

0.320-0.335 1IN
(8.13-8.50 mm)

(7.734 mm)

.

— 0.3045 M. DIA MAX

AFTER ASSEMBLY

Inspection
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