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In the evolving landscape of civil engineering, quarrying, and specialized construction, the demand for precision
drilling equipment that balances mobility with power has never been greater. The FIexiROCT20 R, a hallmark of
Atlas Copco’s engineering excellence (now integrated into the Epiroc portfolio), represents a specialized solution
for contractors requiring high productivity in small-diameter hole applications. This technical analysis explores the
machine's architecture, hydraulic systems, and operational parameters that contribute to its reputation as a leader
in the 38-64 mm hole diameter class.

Understanding the Operational Scope of the FIexiROC T20 R

The FlexiROC T20 R is defined as a fully diesel-hydraulic surface drill rig, although its compact footprint and unique
boom geometry often see it deployed in underground construction environments, particularly for secondary

blasting, trenching, and foundation reinforcement. Unlike larger crawler rigs designed for massive open-pit mining,
the T20 R focuses on versatility and coverage area. The "R" designation typically refers to its Radio Remote
Control capability, which decouples the operator from the machine’s chassis, providing significant safety
advantages in unstable terrain or confined urban workspaces.

Primary Applications and Industry Utility

The utility of the FIexiROC T20 R spans several critical sectors:

e Urban Construction: Precision drilling for foundation anchors and rock splitting where vibration control is
paramount.

* Quarrying: Efficient production drilling in smaller aggregate quarries or for dimensional stone block cutting.

e Trenching: Ideal for utility installations where narrow pathways require a compact machine with a wide reach.

¢ Underground Support: Used in tunneling for bolt-hole drilling and face preparation in smaller drifts.

Core Technical Specifications and Component Analysis

To understand the high performance of the FIexiROC T20 R, one must examine the internal components that drive
its mechanical output. The synergy between the engine, the compressor, and the rock drill determines the ultimate
cost-per-meter efficiency.

The Power Unit: Engine and Compressor Synergy

The rig is powered by a high-torque diesel engine, typically the Atlas Copco OIS HO3 or the Gardner Denver
Enduro 6+. These units are often configured to meet Tier 3 (Stage IllA) emission standards, ensuring high power
delivery even in regions with varying fuel quality. The engine doesn't just drive the tracks; it powers the hydraulic
pumps and the integrated screw compressor.



Feature Technical Specification

Engine Model Cummins QSB 3.3 (Tier 3) / OIS HO3

Power Output Approx. 60 kW (80 HP) @ 2200 RPM
Compressor Type Screw Compressor (Gardner Denver Enduro 6+)
Max Air Pressure 7 bar (102 psi)

FAD (Free Air Delivery) 50 I/s (106 cfm)

The Rock Drill: COP SC14

The heart of the FlexiROC T20 R is the COP SC14 rock drill. This hydraulic drifter is specifically engineered for
high-frequency percussion. In rock drilling, the frequency of the strike is often more critical for penetration rates in
small holes than the sheer force of a single blow. The COP SC14 optimizes energy transfer through the drill string
(typically R32 or T35 rods), minimizing the risk of steel breakage while maximizing the penetration rate in medium-
to-hard rock formations.

Boom Geometry and Coverage Dynamics

One of the most significant engineering feats of the T20 R is its folding boom system. Traditional rigs often have a
rigid or limited-swing boom. The FlexiROC T20 R utilizes a sophisticated linkage system that allows the operator to
reach areas that would otherwise require multiple machine repositionings.

Horizontal and Vertical Reach

The boom offers a horizontal coverage area that is unique in its class. This allows for the drilling of multiple holes
from a single stationary position. In trenching or foundation work, this reduces non-productive tramming time,
which can account for up to 30% of a machine's operational cycle in complex sites.

Stability and Ground Contact

Despite its compact size, the machine maintains a low center of gravity. The track oscillation system allows the rig
to traverse uneven terrain while keeping the drill feed vertical. The use of heavy-duty triple-grouser pads ensures
that the machine remains anchored during the high-vibration percussion phase of the drilling cycle.

Hydraulic System and Control Logic

The FlexiROC T20 R operates on a load-sensing hydraulic system. This technology ensures that hydraulic flow
is only directed to the functions that require it, reducing heat buildup and fuel consumption. For instance, when the
machine is tramming, the flow to the rock drill is cut, and vice versa.

Radio Remote Control (RRC) Mechanics

The RRC system is not merely a convenience feature; it is a fundamental safety component. It operates on a
dedicated frequency (often 433 MHz or 2.4 GHz depending on the region) with encrypted signals to prevent
interference. The operator can control:

e Tramming and Steering: Precise movement over rough terrain.
e Boom Positioning: All hydraulic cylinders for the folding boom and feed.



« Drilling Parameters: Impact pressure, feed force, and rotation speed.
e Emergency Stop: Instantaneous shutdown of all mechanical movements.

Mathematical Modeling of Drilling Efficiency

In technical documentation for senior engineers, calculating the Penetration Rate (PR) and Net Drilling Rate
(NDR)is essential for project estimating. The FlexiROC T20 R’s performance can be modeled using the following
conceptual framework:

PR = (k * P) / (D72 * H)

Where:PR = Penetration Rate (m/min)k = Constant for energy transfer efficiency (specific to COP SC14)P =
Percussive Power (kW)D = Hole Diameter (mm)H = Rock Hardness (Vickers or Mohs scale)

Because the T20 R uses a high-frequency drifter, the 'k' value remains high even as 'D' (diameter) increases
toward the 64 mm limit, proving the machine's efficiency across its entire hole-range spectrum.

Comparative Evaluation: FlexiROC T20 R vs. Competitive Small Rigs

When evaluating the T20 R against generic or larger competitors, several structural and functional differences
emerge.



Metric FlexiROCT20 R Standard Compact Rigs Pneumatic Light Rigs

Hole Diameter Range 38 - 64 mm 32-51mm 25 - 45 mm
Drill Type Hydraulic (COP SC14) Pneumatic or Low-Power Pneumatic Only
Hyd.
Control Method Radio Remote Manual / Local Hydraulic Manual Valves
Fuel Efficiency High (Load Sensing) Medium Low (Compressor
dependent)
Terrain Capability Crawler with Oscillation Small Crawler Wheeled or Skid

Maintenance Protocols and Reliability Engineering

For a machine operating in high-vibration environments, maintenance is the primary determinant of Total Cost of
Ownership (TCO). The FlexiROC T20 R is designed with serviceability points accessible from the ground level.

Preventative Maintenance Schedule

1. Daily (8-10 Hours): Inspection of hydraulic hoses for leaks, checking engine oil and coolant levels, and
greasing the drill steel support.

2. Weekly (50 Hours): Checking the tension of the crawler tracks and inspecting the shank adapter for wear.
The shank adapter is a sacrificial component that absorbs the reflected shock waves from the rock.

3. Monthly (250 Hours): Changing hydraulic filters and inspecting the compressor air intake filters. In dusty
quarry environments, this may need to be performed more frequently.

Troubleshooting Common Operational Issues

Even with robust engineering, certain failure modes are common in rock drilling. The T20 R features onboard
diagnostics through the control system to identify:

¢ Anti-Jamming Failures: If the drill bit encounters a void or soft clay, the anti-jamming system should
automatically reverse the feed. Failure here usually indicates a sensor calibration issue or a stuck hydraulic valve.

 Loss of Percussion: Often caused by an accumulator nitrogen charge leak within the COP SC14 rock drill.
Recharging the accumulator is a standard field procedure.

 Erratic Tramming: Often linked to debris in the final drive or a failure in the track oscillation lock cylinders.

Environmental and Safety Considerations

Modern site regulations demand lower noise and dust emissions. The FlexiROC T20 R can be equipped with an
optional Dust Collector (DCT). This system uses a high-suction fan and a series of filters to capture the cuttings
at the collar of the hole. This not only protects the operator's health but also prevents the abrasive dust from
entering the engine intake, extending the machine's overall lifespan.

Stability in Extreme Slopes

The T20 R’s low profile is a strategic design choice. By keeping the heavy hydraulic tanks and engine low within the
frame, the rig can safely operate on slopes that would cause taller rigs to tip. However, operators are always trained
to use the boom as a counterweight when tramming on steep inclines—a technique known as "active balancing."



Economic Impact: Cost Per Meter Analysis

The primary metric for any drilling operation is the cost per meter drilled. The FIexiROC T20 R achieves a low cost
per meter through three primary avenues:

1. Lower Fuel Consumption: The integration of the Tier 3 engine with load-sensing hydraulics reduces wasted
energy.

2. Reduced Drill Steel Wear: The COP SC14 rock drill features a dual-damping system that absorbs reflected
shock waves, extending the life of the drill rods and bits.

3. High Utilization Rates: The versatility of the folding boom means the machine spends more time drilling and
less time being moved or transported between sites.

Future-Proofing and Technological Integration

As the industry moves toward "Construction 4.0," the FlexiROC T20 R is prepared for digital integration. Data
logging systems can be attached to the RRC interface to track meters drilled, fuel consumed, and engine hours in
real-time. This data can then be uploaded to fleet management software, allowing contractors to predict
maintenance needs and optimize job site workflows.

The integration of the SmartROClineage features into the FlexiROC series has also improved the precision of the
drilling. While the T20 R remains a primarily manual-remote machine, the precision of its hydraulic controls allows
for hole deviation to be kept under 1-2%, which is critical for smooth blasting and preventing over-break in tunnel
walls.

Field Guide: Optimizing Performance in Different Rock Types

The settings on the COP SC14 must be adjusted based on the geology. A "one size fits all" approach leads to
premature tool failure.

¢ Soft Rock (Shale, Soft Limestone): High rotation speed, lower impact pressure. This prevents the bit from
"burying" itself.

e Hard Rock (Granite, Basalt): High impact pressure, lower rotation speed. This allows the carbide buttons on
the bit to fracture the rock effectively without excessive abrasive wear.

e Fractured Formations: Reduced feed force and high flushing air. This prevents the bit from getting stuck in
loose material.

The FlexiROC T20 R remains a pinnacle of compact drilling technology. Its blend of power, reach, and remote
operation safety makes it indispensable for modern construction projects where precision is as important as
productivity. By understanding the technical nuances of its hydraulic systems and the mechanical advantages of the
COP SC14 rock drill, operators and fleet managers can maximize their return on investment and maintain high
safety standards on every job site.
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e Technical Engineering and Maintenance Guide for Komatsu D31 and D37 Series Crawler Dozers

URL: http://alaskawriters.com/komatsu-d31-d37-crawler-dozer-technical-maintenance-guide.pdf

¢ Comprehensive Engineering and Maintenance Guide for Hitachi EX200-3 Series Excavators

URL: http://alaskawriters.com/hitachi-ex200-3-technical-maintenance-guide.pdf
» The Definitive Technical Guide to the Atlas 1304 Excavator: Maintenance. Schematics. and Electronic
Systems

URL: http://alaskawriters.com/atlas-1304-excavator-technical-guide-schematics-maintenance.pdf
* The Comprehensive Technical Guide to the ASV RC60 Posi-Track Loader: Engineering, Maintenance, and
System Schematics

URL: http://alaskawriters.com/asv-rc60-posi-track-technical-guide.pdf
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