


RETURN TO THE 
ORIGIN OF POWER
HIGHER AND STRONGER BENELLI BMT 
ENGINE PLATFORM
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The BMT engine platform, together with the engine 
technology from the century-old Benelli, has a number 
of technical advantages in engine platform(such as 
multi-valve multi-spark plug) . The BMT power platform 
is mainly represented by high-speed, high-power, 
high-performance engines, and is equipped with 
high-end personalized and sporty models of  Benelli. At 
present, the BMT power platform mainly focuses on 
small displacements below 250cc motorcycle engine. It 
will gradually expand to small displacement scooter 
engines and cub engines.

1/Hardinge universal cylindrical grinding machine imported 
from Switzerland can process the curve of any contour 
such as large displacement cam and eccentric wheel. The 
cylindricity can be guaranteed within 0.002mm and the 
contour degree is within 0.005mm.

2/High-speed gears are machined by Gleason CNC 
internal gear machining. The machining accuracy is up to 
DIN 5 - 6 and the surface roughness is within Ra0.6. It has 
great advantages in improving gear precision and reducing 
noise after heat treatment.

3/Vibration noise bench laboratory, through the analysis 
and evaluation of performance data and noise data, to 
make choices for engine key components, parameters, 
and structural optimization.



BMT IS BASED ON BENELLI'S 
SMALL DISPLACEMENT ENGINE 
TECHNOLOGY
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In the 100-year history of Benelli, many small-displacement models have been devel-
oped and won a lot of honors. In the field of small displacement motorcycle engines, 
Benalli also has a strong technical accumulation. Now Benelli introduces small-dis-
placement engine technology into China, and combines the mainstream small-displace-
ment engine technology in the world to develop a new BMT power platform. Based in 
China, we provide Benelli high-performance small-displacement engine products to the 
world.

Benelli's first engine: a 
two stroke 75cc engine 
was used on bicycles.

Benelli's first motorcycle 
came out with a displace-
ment of 98cc.

Benelli produced a 147cc 
motorcycle.

Tonyo Benelli won the Italian 
Motorcycle Championship for 
four consecutive years with a 
175cc Benelli motorcycle.

The Benelli four-cylinder 
250 racing motorcycle won 
the World Championship.

Benelli won the 125-dis-
placement World Motorcy-
cle Championship.

Benelli Leoncino 125 was 
born.

The Benelli four-cylinder 
250 won the Italian Cesena-
tico championship.

Benelli once again won the 
250-displacement World 
Motorcycle Championship.

The Benelli four-cylinder motor-
cycle won the Italian 250, 350 
displacement motorcycle cham-
pionship.

BMT engine platform, comprehensive 
use of Benelli high compression ratio, 
high energy ignition, efficient heat dissi-
pation, multi-valve, multi-spark plug 
technology, high-efficiency wear-resis-
tant technology, and current small-dis-
placement engine mainstream technol-
ogy improvement program to achieve 
high speed, high power, high torque, 
high durability and reasonable fuel 
consumption of BMT power platform.

Produce 175cc off-road 
vehicles to participate in 
competitions.

The Benelli four-cylinder 
250 motorcycle won the 
Isle of Man TT trophy.



LEAN COMBU-
STION IS HIGHER 
AND STRONGER

WHAT IS LEAN COMBUSTION?
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In the world, the space for the 
improvement of small displacement 
motorcycle engine technology is very 
limited, and the conventional techni-
cal improvement is used by every-
one, but it does not make the power 
performance of the small displace-
ment motorcycle engine significantly 
improved. In the end, we return to the 
essence of the internal combustion 
engine - combustion, to achieve 
higher power, more reasonable fuel 
consumption by improving combus-
tion efficiency. At the core of improv-
ing combustion efficiency, the most 
effective way to recognize it is to burn 
thinly, not only to increase the power 
of gasoline engines, but also to 
reduce fuel consumption and emis-
sions.

Lean combustion is to mix more air with less fuel, making it signifi-
cantly larger than the theoretical air-fuel ratio of 14.7, to achieve 
power. It is not easy to do this. If the fuel and air are too thin, it is 
easy to miss fire or burn slowly. A large increase in the compression 
ratio can solve the problem of not catching fire, but the compression 
ratio cannot be too high, because the excessive compression ratio 
is prone to knocking.

Air-cooled double 
spark plug four-valve 
BMT-D machine profile.

Liquid-cooled triple 
spark plugs four-valve 
BMT-S machine profile

Small-displacement Benelli BMT power platform, making 
full use of Benelli technology accumulation, with high 
compression ratio, high-energy ignition, high efficiency of 
heat dissipation, high efficiency of wear resistance, 
multi-valve, multi-spark plug, referred to as "four high, two 
more" technology, Achieve stable lean combustion.

Efficient wear resistance
Integrating classic wear-resistant 
technology, adding surface treatment 
to the surface of moving parts, adding 
anti-friction coating on the surface of 
high-speed moving parts, and ION 
special oil with ion repair function, so 
that BMT power platform has the same 
classic wear-resistant engine service 
life.

Efficient heat dissipation
In addition to water cooling, the 
air-cooled engine adopts a new 
cylinder head structure design, 
large flow double air passage 
heat dissipation, increased 
cylinder head heat sink area, 
large flow oil cooler to achieve 
efficient heat dissipation, and 
ensure continuous lean combus-
tion of high compression ratio 
engine.

Multi-valve
Benelli's large displacement multi-valve 
technology is applied to small displacement 
engines. The mature multi-valve technology 
has more precise valve opening and closing 
control and stable running state, greatly 
improving the efficiency of intake and 
exhaust, and smoothly achieving thin 
misture of fuel and air, as well as the 
complete discharge of high temperature 
exhaust gas.

High energy ignition
The Benelli high-energy ignition 
technology, built-in higher power 
ignition drive module and higher 
turns ratio ignition coil ensure a 
higher initial ignition energy 
output.

Multi-spark plug
Benelli multi-spark plug 
technology doubles the 
ignition energy and spark 
diffusion surface, forcing 
the ignition of thin fuel and 
air mixture.

High compression ratio
With a critical compression ratio 
that does not cause knocking, 
the difficulty of ignition of lean 
fuel and air misture is greatly 
reduced.

FOUR HIGH + TWO 
MULTI TECHOLOGY

The so-called knocking, is that due to high compres-
sion ratio raising excessively the temperature of A/F 
mixture , during the compression stroke of the 
engine. When this premature ignition inside the com-
bustion chamber happens before the ignition from 
spark plug, it will generate a abnormal force to the 
related parts in combustion chamber when these 
engine parts are not in the right position as designed 
to be, which seriously damages engine life and 
reduces power output. Therefore, in actual engine 
development, only moderately high compression 
ratio can be used, combined with stronger ignition 
energy, higher heat dissipation and multi-valve inlet 
and exhaust, to prevent self-ignition of the mixture 
and avoid knocking.
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BMT-S model BMT-D model BMT-G model Some S150 Some T150

Compression Ratio

9.8 9.2 9.19.65

Delphi EFI ignition General electrospray 
ignition

Carburetor induction
 ignition

Ignition energy (unit: millijoule)
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18-coil stator

Oil radiator 

Wear-reducing coating

G type cylinder head profile D type cylinder head profile

BENELLI MULTI-
SPARK PLUG, MULTI- 
VALVE TECHNOLOGY
Benelli BMT power platform, currently has three series of 
engines, respectively, air-cooled two-valve G-type, air-cooled 
double spark plug four-valve D-type, liquid-cooled triple spark 
plug four-valve S-type, representing Benelli engine technology 
in the small displacement territory. It is fully applied to the 
Benelli small-displacement high-end sports vehicles, with the 
power performance as a breakthrough, and comprehensively 
enhance the core competitiveness of Benelli in the high-end 
sports motorcycle market.

Benelli's BMT engine platform is specially developed by Italy's Benelli headquar-
ters based on small-displacement motorcycles in the Global market. It has been 
used in Benelli's TNT150,  TNT125, and RFS150i three Benelli small displace-
ment models. It is positioned at the high-power, high-speed, high-performance, 
leading performance of first-line brands. 

D model profile

1.High compression ratio
To achieve higher fuel efficiency, lean combus-
tion is achieved with mixed fuel and air above 
the theoretical air-fuel ratio (14.7:1). But too 
lean fuel and air mixture is not easy to catch 
fire. The BMT power platform adopts a higher 
compression ratio, and the temperature of the 
mixture is higher and easier to ignite when the 
piston reaches the top dead center.

Special note: the compression ratio can 
not be increased without limit, because the 
excessive compression ratio is easy to produce 
knocking, so in actual engine development, 
only moderately high compression ratio can be 
used, combined with stronger ignition energy 
and higher heat dissipation. And the efficiency 
of intake and exhaust, to prevent spontaneous 
combustion of the mixture, to avoid knocking.

2. High energy ignition
High-power IGBT drive module: Delphi EFI 
system with built-in higher power IGBT 
ignition drive module can drive higher 
current signal input ignition coil and ignition 
coil with higher turns ratio to ensure higher 
ignition energy output. The average is 10 
millijoules higher than the ignition energy of 
a typical EFI system, and is 15 mJ or more 
higher than the carburetor inductive 
ignition mode to ignite thinner mixed fuel 
and air.

3. Efficient heat dissipation
New structural cylinder head: The newly 
designed cylinder head structure has 
better heat conduction effect. The cylinder 
head is equipped with large flow double air 
passage heat dissipation, and the cylinder 
head heat sink area is enlarged to ensure 
better air cooling effect of the air cooled 
BMT model. No knocking will occur and the 
heat decay will be small.

4. Highly efficient wear resistance
Wear-reducing coating: Inheriting wear-resis-
tant technology, applying anti-friction coating 
on the surface of high-speed moving parts such 
as pistons and camshafts to form a smooth 
protective film, reducing the friction coefficient 
of metal surface and greatly improving the 
service life of high-speed engine.

Oil radiator: For the 
air-cooled model, the oil 
radiator is added, and 
the large-flow oil pump 
can greatly reduce the 
oil temperature and 
improve the heat dissi-
pation effect.

18-coil stator: Provides super power gen-
eration to ensure sufficient ignition energy.

Multiple ignition timing control:

according to the engine speed. When the 
engine rotates, the ignition energy is 
increased at the same time, and the 
high-speed time-division ignition improves 
the ignition energy utilization.



DOUBLE MULTIPLICATION  TEN TECHNICAL
 IMPROVEMENTS

Multi-spark plug

Multi-spark plug

Cylinder sleeve grinding pattern

Four valves

Swirl intake flow design  
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1. Benelli multi spark plug technology
★Benelli multi-cylinder multi-spark plug tech-
nology, applied to small displacement 
single-cylinder engine, double the ignition 
energy of each spark plug, and multi-point 
ignition produces a larger spark diffusion 
surface, and the fuel and air combustion speed 
is greatly improved. , produces a deflagration 
effect, more kinetic energy release, and 
improved power output.
★ Stronger ignition energy, which can instantly 
ignite thinner mixed fuel and air (single spark 
plug may not ignite or burn slow power), 
achieve lean combustion (ie less fuel and more 
air), burn more fully, and lower fuel consump-
tion.

★At high speeds, the valve opening time is 
only a few milliseconds. The two valves 
cannot effectively intake and exhaust in 
such a short time. The four valves greatly 
increase the efficiency of intake and 
exhaust at high speeds, and inhale more 
cold air when intaking. It produces lean fuel 
and air mixture and reduces the tempera-
ture inside the cylinder. When exhausting, it 
discharges more high-temperature exhaust 
gas to prevent spontaneous combustion 
and help lean combustion.

1,Swirl intake flow design 
The intake port is optimized to match the 
shaped combustion chamber, so that the air 
is drawn into the cylinder in a swirling 
manner to form two (corresponding to two 
valves) or four (corresponding to four 
valves) vortex flow, and the fuel and air 
atomization and mixing are more sufficient, 
thereby improving the instantaneous com-
bustion efficiency. The combustion is more 
powerful.

Benelli's BMT power platform fully inte-
grates Benelli technology with the 
current cutting-edge, small-displace-
ment motorcycle engine improvement 
technology, and ten technical improve-
ments to comprehensively enhance the 
power, durability and vibration of the 
BMT power platform, economic indica-
tors and other indicators.

2. Benelli valve technology
★ Centennial Benelli multi-valve technology, 
applied to small displacement engines, mature 
multi-valve technology, more precise valve 
opening and closing control, and more stable 
operating conditions, strong durability.

Multi-spark plug and multi-valve are the biggest features of BMT power platform. 
They are specially developed for high-power, high-speed and small-displacement 
engines to adapt to the development trend of future sports motorcycles.

Cylinder sleeve grinding pattern: The 
inner wall of the cylinder liner is 
processed with a honing pattern, which 
can store oil and improve lubrication.

Four valves



Oil cooling silent starting motor

Double buffer 
balance shaft

New silent timing chain

Surface strengthening
 treatment
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Roller rocker

Lightweight moving parts

Helical drive New gear transmission 
mechanism

2. Roller rocker
The newly designed roller rocker arm and 
camshaft change the sliding friction 
between the camshaft and the rocker arm 
into rolling friction, which greatly reduces 
the running resistance and reduces the 
power loss.

4. Lightweight design of 
high-speed moving parts
Using the short skirt piston, the weight 
of the piston is reduced by about 45 
grams compared with the conventional 
piston; The connecting rod and the 
crankshaft are designed with high 
strength and light weight, the overall 
weight is significantly reduced, and the 
internal power loss is reduced.

7. Oil cooling for piston
Built-in high-pressure injector, directly 
spray high-pressure cooling oil on the back 
of the piston, improve the lubrication effect 
of the piston, reduce the temperature of 
the piston and the cylinder, make the 
high-speed operation more reliable and 
improve the life. Even if the long-time 
high-speed operation can avoid the cylin-
der overheating and reduce the heat 
decay. 

10. Moving parts surface 
strengthening treatment
The piston, cylinder, clutch helical gear 
and shifting gear are all surface carburized 
to improve surface hardness, deformation 
and wear resistance. With PVD coating on 
the surface of the piston ring, the surface is 
smoother, the hardness is increased from 
700HV to 1400HV, the wear resistance is 
high, the sealing effect is good, and the 
flutter noise is avoided. The imported 
needle roller bearing is used, and the 
surface polymer material is processed 
(usually copper plating, silver plating), the 
friction coefficient is small, and the polymer 
material can absorb the worn metal parti-
cles and keep the friction low.

To sum up
High power and low fuel consumption are 
the contradictions of internal combustion 
engines and the main goal of internal com-
bustion engine research and development. 
BMT power platform, making full use of 
Benelli technology accumulation, through 
high compression ratio and high energy 
ignition, to achieve lean combustion, signifi-
cantly improve the combustion efficiency of 
small displacement motorcycle engine, 
while using four-valve high efficiency intake 
and exhaust and efficient heat dissipation 
design to avoid engine knocking, to achieve 
high power, low fuel consumption and high 
wear resistance of BMT power platform.

8. High-power silent starting 
motor
The vehicle adopts a high-power starting 
motor, and the starting is more reliable 
and stable, and the two-stage gear trans-
mission is matched, the transmission 
torque is reliable and stable, and the start-
ing noise is small.

6. New silent timing chain
Timing chain adopts new toothed chain 
design, high precision with camshaft 
sprocket, low wear and low noise. Main 
and auxiliary chain plates are treated 
with new material wear layer to improve 
surface hardness and reduce friction 
coefficient and noise. The double-spring 
lock automatic tensioner has a better 
self-locking function, which makes the 
chain system have better tensioning 
performance.

5. New gear transmission 
mechanism
Optimized design of shift drum shape, 
and adopts large-diameter shifting cam 
and multi-stage buffer spring structure 
to effectively relieve the impact load of 
the engine, protect the shifting system, 
ensure the shifting is easy and smooth, 
the shift shock is smaller, and the 
driving is more comfortable.

3. Helical drive
Adopting helical gear transmission, the 
gear meshes more tightly, the surface 
carburizing treatment hardness is 
improved, the transmission is smoother 
and more wear-resistant, and the bearing 
capacity is higher, especially when the 
load is changed, the instantaneous impact 
force can be reduced, and the vibration 
and noise can be reduced.

9. Double buffer balance shaft
The double-buffered balance shaft generally adopts a built-in damping rubber block 
and a high-pressure spring as a buffer device. The BMT power platform eliminates the 
rubber block which is easy to aging, and changes to a metal dish-shaped gasket. The 
shock absorption effect is equivalent and the durability is more durable.



Model

BMT-S model

a joint venture
T150

BMT-D model

a domestic
S150

BMT-G model

s o m e  K150

s o m e  Y150

Max Power

11.0kW/8500rpm

8.9kW/7500rpm

9.3kW/9000rpm

8.2kw/8000rpm

9.6kW/8000rpm

8.8kW/ 8500rpm

9.5kW/7500rpm

Max torque

12.5N.m /7000rpm

12.52N.m/5000rpm

10.8N.m/7000rpm

11.5N.m/5500rpm

12.8N.m/6500rpm

10.7N.m/7000rpm

13.0N.m/6000rpm

BMT
TNT150i

TNT15

RK150

RKR150i

RFS150i

BN150s

TNT150i

TNT125
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Power

BMT S model

BMT D model

BMT G model
Domestic S150
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Torque

BMT S model

BMT D model

BMT G model
Domestic S150

BMT power platform currently 
has three models of G, D, S The three engines are now fully utilized in Benelli's small-displacement models. 

The future BMT power platform will also introduce high-performance small-dis-
placement scooter engines and cub engines.

G model D model S model




