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THE PROGRAM

The Aermacchi is the firstnew generation advanced and!fighter
lead-in jet trainer, specifically designed fo,meef the 217 century flying
training requirements

The aircraft takes full advantage of the experience gained with
the YAK/AEM-130 Technology Demonstrator Program, carried out in
collaboration with the Russian industry Yakovley, which has totalled more than 300 test flights

The , now in full scale development.at Aermacchi, is fully compliant with NATO Standard
and ensures unrivalled performance and flying qualities together with reliability, safety and
interoperability features in line with state of the art western standards




The M-346 has been designed according to modern aerodynamic concepts ufil
to enhance manoeuvrability and maintain controllability at ver
Its high thrust-to-weight ratio, flight performance and latest generation av
a smooth transition to latest generation front line combat aircraft. ’
A reprogrammable flight control system is a feature of the aircraft to simulate different degrees |
of piloting difficulty as well as the handling: pﬁ%ﬂt operuhonal cnrcrqﬁ s



ELECTRONIC
COMPARTMENT

EJECTION SEATS

ELECTRONIC
COMPARTMENT

BATTERIES

CONDITIONING
PACKAGE

ENGINES

APU COMPARTMENT

HONEYWELL F124

FLIGHT
CONTROL
ACTUATOR

Flight Control System

The FS is o Multiple Redundant,
Re-Configurable, Full Authority Full Time
Digital Fly-By-Wire System.

The FCS provides the aircraft both manal
(three oxis stability and Command
Augmentation, High Level of Self Monitoring
ond Redundoncy Management, Carefree
Handling Copobifities with Pilot Selectabfe
different limits) ond Automatic (Flight
Director and Aufo-Pifot) capability.

The FCS olso provides dato exchonge
inferfoce between Avionics System, Back-up
instruments and Engine FADECS through
MIESTD-15538 Data Busses.

Structure mainly buil of light lloys,
corhon fiberbosed composites are used
for most of the control surfoces.
Damage foleronce concepts ore used
throughout ~ the  oirframe  design.
Corrosion protection follows the most
odvonced oeronouficol pracices.

Structural design is in accordance with
the riteria specified in MIL-STD-1530A and
MIL-A-8860A series specifications.
Eosy occessibility
to equipment is
provided by quick
oceess  doors.
Service life is
10,000 flight
hours, an extension
up to 15,000
flight hours is
plonned.

Maintenance

analysis wos performed in accordance with
MILSTD-4708 a5 the bosis to develop o
maintainabifity progrom.

The gircroft is designed to operate os o self-
sufficient unif: autonomous engine star,
0BOGS, Builkn Test Equipment, APU
providing ground power and cooling,

TAKE-OFF PERFORMANCE

SEA LEVEL

18A+20"C, Tatal Distance
IS4, Tatal distance |
I5A+20°C, Ground Run
IBA, Ground Run

5000 6000

Aircraft mass Kg

indepandent cockpit occess, no specific
GSE required fo operafe the aircroft.
Technical

publications are  in
accordonce with
all  opplicoble
A MIL Stondard.

. Fuel
System

is bosed on one
1 fuseloge ond two
viog gl s,
The fuseloge tunk
front section octs os o engines feeding tonk.
Two ouxiiory droppable tanks, 580 |
copacity each, con be camied underwing,
one conformal ouxiliary tonk  corried
underfuseloge. Fuel is supplied to the
engines from the feeding tank vio
two redundont AC electrical pumps.
The feeding tank is maintained olways

o
E=s

full thus to provide fuel also during
negafive G flights.

Fuel transfer is by grovity from the wing fo
the fuselage fonk, by jet pumps from the
rear fuseloge to the feeding tank, by AC
electrical pumps from the ouxiliory to the
fuselage tank.

All tanks ore single point pressure refuslled
through NATO STANAG coupling.

Gravity refuelling is by NATO STANAG orifices.
The optional cirtoair refuelling system,
night operations-compatible, includes o
removable (30 minutes required) probe.

I.Illldil'lg Gear viti single wheels
mounted on levered suspension, in the main
elements ond telescopic in the nose element.
Brokes are fitted with onfiskid system.
Nose wheel steering system is designed
occording fo MILS-8812 cluss A specification,
engaged by switches on each control sfick grip.
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= Thrust, max, s.l.s. 15A
* Pressure rotio
* Bypass ratio

= Specific fuel consumption

 Air mass flow

Power Plant

Two Honeywell F124 twinshoft turhofons.
Features: low byposs ratio for high
performance in the high subsonic regime;
high efficiency fon; HP compressor varioble
inlet guide vones for flexible ond
sugefree operafions in o wide envelope;
tlosed-circuit self-contained oerobatics
lubrication system; modulor design, fully
interchangeable modules; duakchonne! Ful
Authority Digital Engine Control (FADEC).

Auxiliary Power Unit
Provides autonomous engine starfing and
ground operations os well os electrical /
hydraulic /pneumatic power for normal
operafions and emergency needs.

2835 Kg
19.4:1

0.47

0.81 Kg,/h/Kg st
42.6 Kg/sec

0BOGS (On Board Oxygen Generting
System) vith individuol seatmounted
requlator, oxygen onolyser ond stotus
indication system. 0BOGS reduces logistic
support and maintenance needs.

Emergency oxygen system consists of o
bottle of guseous oxygen, locoted on each
ejection seat.

Mach Number

Avionics

Architecture based on two duakredundant
digitol dato buses conform to MILSTD-15538.
Significont growth potentiol incorporated
to-coter for future needs. Stondard
Communication,/Identification
subsystem includes:

© VHF /UHF tronsceivers
® |FF transponder

Novigation subsystem olows both

nutonomous and rodionav modes:

o |N/GPS, bosed on o loser gyro inerfiol
plotform with embedded GPS receiver

« TACAN and VOR/ILS/MS.
* Embedded froining copability

Ejection Seats
Mortin Baker Mk. IT 16 D zero-zero

Fire detection ond Fire Suppression
system in the engine bays ond the APU boy.

Man - Machine Interface

tepresentative of lotest generafion combat

oircraft cockpit environment, each crew

position including:

* Head-Up Display, roster/stioke type

© Multi Function Display, (three for eoch pilot),
color, liquid crystal type

® Helmet-Mounted Disploy

= Night Vision Goggle compafible
instrumentofion

* Hunds On Thottle And Stick (HOTAS) controls.

Environmental Control
System (ECS) provides oir condifioning
and pressurization of cabin, ventilotion and
cooling of ovionics comportments ond
equipment. Automafic electronic control
muintains temperoture occording fo pilot
selection. ECS operation by engines blead air
or APU, the lutter in particulor for avionics
ventilotion/cooling on ground {engines shut
down). Cockpit pressurization nominal
differentiol pressure: 3.7 psi.

TURN PERFORMANCE

ISA, 15000 Ft, 50% Fuel
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Embedded Simulation

InHfight simulation is o key feature of the M-346.

The Embedded Simulafion reduces the need for addifional
aircraft in fraining missions typically requiring the presence
of o leoder or opponent nircroft. It olso enables the
simulation of the aperational environment with no need for
actual deployment of various threats and for installation of
onhoord expensive sensors like multimode rodor ond
ncfive/passive electronic countermeasures, thus greatly
teducing the operational and logistics costs.

Once the Embedded Simulafion is activated, the octions
undertoken by the pilots and the octual eircraft flight dato
inferact in real time with the virtual scenorio generating
specific symbologies.

A set of different operating modes and options con be
selected by the instructor through HOTAS controls and MFD
softkey selections. Simuloted scenorios dato ore presented
on the MFDs and HUD
in both cockpits.

Three oreas of embedded simulotion hove been included in
the design of the gircroft;

® Varioble Flight Characteristics
The M-346 Fly-by-wire FCS is designed to moke its flying
qualities representative of next generation fighters.

The FCS ollows olso o progressive approach to the front ling
fighter characteristics. Different lovels of difficulty con be
selected by the instructor o odopt the oircroft handling
qualities to the student pilot skils.

® In-flight sensors and scenario simulation

Embedded Simulation of Rodar and Flectronic Counter

Meosures (ECM) is olso o feature of the aircraft.

The system can simulate o variefy of fucfical scenorios:

- heriol engagements with use of a multymoda Fire Control
Rodor.

- Situational ownreness and consequent performance of
actions and/or monoeuvies in presence of hostile
Electronic Warfare (EW) threat wamings,

® In-flight simulation of weapens

This mode allows to perform weapons troining without
actuolly employing real or froining weapons. The student
pilat performs simulated attacks, both in airto-air ond girto-
ground weapons delivery modes, using representafive
symbelogies and weapons delivery parameters,

On-hoard systems provide the pilot scoring, both in reoHima
or for on ground mission de-briefing.

The simulated scenarios can be created on ground though
0 PCBosed Mission Planning Debriefing Stotion (MPDS)
and looded info the aircroft avionics system vio o removable
ond re-progrommable cossefte. At the end of the mission,
for debriefing purpose, the some mission can be completely
reconstructed ond ployed back on the MPDS utilising video,
audio ond flight dofa recorded on the cossetfe.

Electrical System povides AC
ond DC power by two indipendent 20 KVA
moin generotors (one driven by each
engine), two 9 KW transformer-rectifier units
(TRU), one emergency APU-driven generator
and two batteries.

In cose of failure of one main generator or
one hansformersectifier unit, the remaining
one supplies the complete AC or DC electrical
lood of the airplone.

Emergency generntor (5 KW, 28 V DO) i
driven by the APU for ground operations ond
for emergency flight essentiol loads supply.
Two ULM NiCd botteries ore induded for
ground ond in flight APU starting and
emergency prower for operofion of flight
essentiol DC loods.

A stondord receptocle for external eleciricl
power connection is olso provided.

STALL SPEED

[Clean

‘Landing

G000

7000

Aircraft mass Kg

Two totally independent Hydl'lll.lli(
SYS‘GI’I‘IS (21 Mpa/3000 psi
pressure), ensure oircraft operation also in
cose of failure of either system, Fach system
is fed by o seporote engine driven pump.
Hydraulic systems actuate;

all primory ond secondary flight control
surfuces, londing gear (emrgency extension
occomplished by on indipendent circuit),
nose wheel steering, wheel brokes (octuoted
by both systems, one providing the
emergency broking function).

LANDING PERFORMANCE
SEA LEVEL
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Dimensions
Span

Length

Height

Wing area

Weights

Empty

T. Q. {trainer)
Weapon load (max)
T. O. Max (armed)

Power Plant
Honeywell

Thrust, max, s.l.s. ISA
Internal fuel, usable

AIR-TO-A

" Configuration: IR

1 x SRAAM
ACMI pod

IR MANOEUVERING TRAINING

TECHNICAL DATA

972m (3189
11.49m  (37.70 )
A76m (1562 H)
23.52 sq m (253.2 sq ft)

4610 Kg (10163 Ib)
6700 Kg (14770 Ib)
3000 Kg ( 6615 Ib)
9500 Kg (20945 Ib)

2 x F124-GA-200
2 x 2835 Kg (2 x 6250 Ib)
2000 Kg (4409 Ib)

I

Performance
(Clean, ISA)

Max leve! speed (5000 f)

Limit speed

Rate of climb

Stall speed (landing, 100% fuel)

Service ceiling

Range Clean/3 Ext. tanks (10% reserve)
Limit Load factor

Max sustained load factor (15000 )
Max sustained turn rate (15000 fi)

Take off ground run (s.l.)

Landing ground roll, 10% inter. fuel (s.|.)

LOW LEVEL NAVIGATION

55 min. NAV

420 KTAS/1000 fit

590 KTAS

572 KEAS/1.2 MN
20,000 H/min
103 KCAS
45,000 ft
1100/1500 nm
+8/-3g

569

14.5 deg/sec
290 m (951 f)
550 m (1804 k)
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