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The landscape of the Indian commercial vehicle industry underwent a paradigm shift in 1986 when Ashok Leyland

, a powerhouse in the Indian automotive sector, entered into a strategic cooperative agreement with Hino Motors

of Japan. This partnership was not merely a commercial venture but a technological infusion that redefined engine
performance, durability, and emission compliance in the South Asian market. For over three decades, the synergy
between Hino's precision engineering and Ashok Leyland's robust manufacturing capabilities has produced a
lineage of engines that power everything from medium-duty trucks like the Hino 268 to heavy-duty industrial
applications.

The Strategic Foundations of the Ashok Leyland and Hino Partnership

The 1986 agreement focused primarily on the transfer of technology for the manufacture of Hino's W-series
engines and subsequent generations. This collaboration allowed Ashok Leyland to move away from older British
Leyland engine designs toward more efficient, higher-revving, and fuel-efficient Japanese architecture. The
partnership has been renewed periodically, most notably in 2017, to focus on mutual cooperation for BS-1V and BS-
VI emission standards, ensuring that the legacy of Hino-inspired engines continues to meet modern
environmental mandates.

Core Engineering Philosophy

At the heart of the Hino-Ashok Leyland collaboration is a focus on reliability and serviceability. Hino engines are
renowned for their "Right-Sizing" philosophy—optimizing displacement to power ratios to ensure longevity without
overstressing internal components. This is particularly evident in the Hino 6E and HABGETI2series, where the
structural integrity of the block and the precision of the fuel delivery systems are prioritized over raw, unoptimized
horsepower.

Technical Architecture of the Hino Engine Series

To understand the technical superiority of these engines, one must examine the specific mechanical configurations
that define the HA6DTI2 and WOG6Evariants. These engines typically follow a six-cylinder inline configuration,
which is inherently balanced, reducing the need for complex counter-balancing shafts and thereby increasing
mechanical efficiency.

Bore and Stroke Dynamics

The dimensions of an engine's cylinder are critical to its torque curve and thermal efficiency. For industrial variants
of the Ashok Leyland Hino engine, a standard configuration often includes a bore of 104 mm and a stroke of 113
mm. This slightly undersquare design (where the stroke is longer than the bore) is optimized for high torque at
lower RPMs, which is essential for heavy-duty hauling and industrial power generation. With a displacement
typically around 5.7 to 6.5 liters (depending on the specific stroke variant), these engines achieve a balance
between volumetric efficiency and thermal management.

The Common Rail System (CRS) Transition



As emission norms progressed from BS-IIl to BS-1V and eventually BS-VI, the fuel delivery system evolved from
mechanical Fuel Injection Pumps (FIP) to sophisticated Common Rail Systems (CRS). The Ashok Leyland
Hino BSIII CRS Engine Assemblyrepresented a significant leap in electronic control. In a CRS environment, fuel
is stored at extremely high pressures (often exceeding 1,600 bar) in a common rail before being precisely metered
by electronically controlled injectors. This allows for multiple injection events per cycle (pre-injection, main injection,
and post-injection), which significantly reduces NOx emissions and combustion noise.

Detailed Specifications and Performance Metrics

The versatility of the Hino platform is reflected in its wide range of outputs. From the 101 HP industrial units to the
250 HP heavy-duty truck engines, the platform demonstrates remarkable scalability.



Feature Industrial Hino Engine Ashok Leyland 4125 Hino 268 (Medium Duty)

(Typical) (BS6)
Power Output 101 HP @ 2200 RPM 250 HP @ 2200 RPM 220 HP @ 2500 RPM
Peak Torque Variable (Application 900 Nm 700-800 Nm
Specific)
Cylinder Count 6 Cylinders, Inline 6 Cylinders, Inline 6 Cylinders, Inline
Cooling System Liquid Cooled Liquid Cooled with Liquid Cooled with
Intercooler Intercooler
Fuel System Mechanical FIP / CRS Advanced iIEGR + SCR Common Rail (EPA 10/13)
(BS6)

Thermodynamic Efficiency and Aspiration

Most modern iterations, such as the HAGETI2, utilize Turbocharged Intercooled (TIC)technology.  Turbocharging
recovers energy from exhaust gases to compress intake air, increasing the oxygen density in the combustion
chamber. The intercooler (or charge air cooler) further cools this compressed air, preventing pre-ignition and
allowing for more aggressive timing, which results in a higher power density without increasing the engine's
physical footprint.

Maintenance and Repair Data: Precision Engineering

For technical writers and service engineers, the repair data for Hino engines underscores the tight tolerances
required for Japanese-origin designs. Maintaining these tolerances is vital for the BS-1V 180HP and BS-VI 250HP
variants to function within their designed emission windows.

Critical Clearances and Measurements

According to official technical manuals for the HA6DTI2 series, specific measurements must be adhered to during
engine overhauls. A prime example is the connecting rod (con rod) small end bush bore, which typically
measures between 37.015 mm and 37.025 mm. Deviations from these dimensions, even by microns, can lead to
increased reciprocating vibration, oil pressure drops, and eventual catastrophic bearing failure.

Operational Procedures for Longevity

1. Oil Filtration: Always use high-efficiency particulate air (HEPA) equivalent oil filters. Given the high-pressure
CRS, even microscopic contaminants can erode injector nozzles.

2. Tappet Clearance: Periodic adjustment of valve clearances is required to ensure optimal volumetric efficiency
and to prevent valve-train wear.

3. Coolant Chemistry: Using a 50/50 mix of ethylene glycol and deionized water is mandatory to prevent
cavitation in the cylinder liners, a common issue in high-torque diesel engines.

The BS-VI Evolution: The Ashok Leyland 4125 Case Study

The Ashok Leyland 4125 BS6 truck represents the pinnacle of the Hino-derived engine evolution. This 12-
wheeler vehicle utilizes a highly optimized version of the 6-cylinder engine, producing 250 HP and 900 Nm of
torque. The transition to BS-VI (equivalent to Euro VI) required more than just engine tuning; it necessitated a
complete overhaul of the after-treatment system.



Mid-NoC and After-Treatment Systems

To meet the stringent BS-VI limits for Particulate Matter (PM) and Nitrogen Oxides (NOXx), the 4125 model employs
a combination of Selective Catalytic Reduction (SCR) and a Diesel Particulate Filter (DPF). The engine's ECU
manages the injection of AdBlue (Diesel Exhaust Fluid)into the exhaust stream, where a chemical reaction
converts NOx into harmless nitrogen and water vapor. This system requires high-grade sensors to monitor oxygen
and NOx levels in real-time, showcasing the transformation of the Hino engine from a mechanical workhorse to an
electronically governed powerhouse.

Comparison of Hino Engine Generations

Understanding the progression from the Hino 6E Euro-0 to the modern iGen6 (BS-VI)technology provides insight
into the rapid advancement of diesel engineering over the last two decades.

Evolutionary Matrix



Standard

Euro0/1

BSI/1

BS IV

BS VI

Engine Series

Hino 6E

HAGETI2 / CRS

Hino 180HP

4125 Series

Key Technology
Improvement

Naturally Aspirated / Early
Turbo

Introduction of
Intercooling / Early CRS

Electronic FIP / External
EGR

Integrated SCR + DPF +
IEGR

Environmental Impact

High particulate emissions

Reduced smoke, improved

BSFC

Significant NOx reduction

Near-zero tailpipe
emissions

Industrial and Off-Highway Applications

Beyond the asphalt, Ashok Leyland Hino engines are stalwarts in the industrial sector. From powering stone
crushers to providing backup power for data centers, these engines are preferred for their high uptime and low
Operating Expenditure (OPEX). The industrial versions are often governed to run at constant speeds (1500 RPM
for 50Hz or 1800 RPM for 60Hz generation), which allows for the optimization of the fuel map for a very specific
load profile.

Power Source Specifications for Industrial Units

* Power Range: Typically 101 to 200 Gross HP.
e Governor Type: Mechanical or Electronic (depending on the precision required for frequency control).
¢ Cylinder Block: Heavy-duty cast iron with replaceable dry liners for ease of overhaul in remote field locations.

Troubleshooting and Operational Challenges

Even with superior engineering, diesel engines of this complexity face operational challenges, particularly in
diverse climates like India or Southeast Asia.

Common Failure Modes and Solutions
1.Turbocharger Lag and Oil Leaks

In the HABETI2 engines, turbocharger health is paramount. If the engine is shut down immediately after high-load
operation without a cool-down period, the oil in the turbocharger bearings can carbonize (coke), leading to shaft
seizure. Solution: Implement a mandatory 2-minute idling period before shutdown.

2. CRS Injector Clogging

The common rail injectors in BS-11l and BS-IV models are sensitive to fuel quality. Sulfur content and water
contamination can lead to "limp home" modes. Solution:Integration of a high-quality water separator and primary
fuel filter with a 5-micron rating.

3. Cooling System Scaling

In industrial settings, using hard water can lead to scale buildup in the radiator and internal water jackets. Solution:
Regular flushing of the system and use of supplemental coolant additives (SCA) to maintain pH balance.

The Future of the Partnership: Beyond BS-VI



As the global automotive industry pivots toward decarbonization, the Ashok Leyland and Hino partnership is likely
to explore alternative fuels. Hino’s global expertise in Hybrid Electric Vehicles (HEV) and Hydrogen Fuel Cell
technology provides a roadmap for Ashok Leyland to integrate these green technologies into the Indian logistical
ecosystem. We are already seeing the emergence of LNG-powered variants of these engines, which offer a bridge
between traditional diesel and zero-emission solutions.

The technical journey from the 1986 engine production agreement to the 250 HP BS-VI powerplants of today is a
testament to the enduring value of precision engineering and strategic collaboration. By maintaining strict
adherence to repair data, such as the 37mm con-rod bush tolerances, and embracing advanced electronics like the
Common Rail System, Ashok Leyland has ensured that Hino's Japanese heritage continues to drive the wheels of
industry with unmatched efficiency and reliability. The integration of advanced after-treatment and the potential for
alternative fuel adaptation suggests that these engines will remain the backbone of commercial transportation for
many years to come.
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