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Mainstream Solutions and Global Trends in Cold-
Rolled Steel Coil Packaging Lines

Introduction

Cold-rolled steel coils are high-value products that must be packaged securely for storage and transport.
Large-scale coil packaging lines have become essential in steel mills and service centers worldwide,
ensuring coils are protected from corrosion, dust, and damage during handling. These automated
packaging lines integrate multiple technologies - from heavy-duty coil handling equipment to wrapping,
strapping, edge protection, labeling, and palletizing systems - to achieve consistent, efficient packaging
with minimal manual labor ' 2 | In recent years, industry developments have focused on automation
and Industry 4.0, enabling smart logistics and quality assurance, while also addressing sustainability
through recyclable materials and waste reduction. This report provides a comprehensive review (~20,000
words) of mainstream technological solutions for coil packaging, profiles leading global solution providers,
analyzes Industry 4.0 trends (e.g. intelligent automation and Al-driven quality control), discusses insights
from patents and industry literature, examines current market dynamics (2023-2025) including regional
trends and forecasts to 2032, compares costs and ROI models, and highlights sustainability innovations in
steel coil packaging. The goal is to furnish a professional, up-to-date overview of large-scale cold-rolled steel
coil packaging lines, suitable for industry stakeholders and researchers.

Packaging Line Components and Technologies

Modern coil packaging lines consist of modular stations that sequentially prepare and secure the coil.
Mainstream solutions cover a spectrum of functions: heavy coil transfer and orientation, protective
wrapping (often through-the-eye wrapping), strapping (circumferential and radial), placement of edge
protectors and side covers, automated labeling, and sometimes palletizing or stacking for smaller coils. A
single integrated line may include dozens of machines and subsystems working in concert ' . Below we
detail each major component category and its state-of-the-art solutions:

Coil Handling and Transfer Systems

Moving a 10-40 metric ton steel coil safely and precisely through packaging stages requires specialized
handling equipment. Common devices include coil cars, turnstiles, upenders/downenders, and robotic
coil lifters. These systems transfer coils from the production or slitting line into the packaging line and
orient them as needed (e.g. “eye vertical” or “eye horizontal”).

« Coil Transfer Cars: Motorized carts or shuttles that carry coils along rails or floor tracks. They often
feature V-shaped saddles to cradle the coil. High-end lines use multiple synchronized coil cars to
avoid bottlenecks - for example, inter-connected coil cars can operate in tandem to eliminate
empty waiting pits and boost throughput 3 . Coil cars may be two-way (forward/back) or four-way
(including lateral movement via a “mother-daughter” car system) to facilitate bay transfers and
integration with coil storage yards 4 .
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* Turnstiles: A turnstile is a vertical revolving platform with typically four arms, used to accumulate
and buffer multiple slit coils from a slitting line 5 . It allows one coil to be processed while others
wait, improving continuous flow. Turnstiles can load and unload coils via coil car or crane. Many slit
coil packaging lines position turnstiles immediately after the slitter, and a coil car moves coils from
the turnstile to the next station 6 7 .

Upenders/Downenders (Coil Tilters): These machines tilt coils between “eye to wall” (horizontal
axis) and “eye to sky” (vertical axis) orientations. A downender typically receives a coil that is eye-
horizontal (as it often is when coming off a slitter on a turnstile) and tilts it 90° so the coil sits eye-
vertical (eye facing upward) & . This orientation is usually needed for applying side protection and
for stacking/palletizing. Downenders improve safety and reduce coil damage by automating what
was once done by cranes with C-hooks. Pick-and-place downenders, which use grippers to hold the
coil during rotation, are often preferred for productivity and gentle handling ° . (Image: A CAD
illustration of a coil downender flipping a coil to the vertical “eye to sky” position, ready for strapping or
palletizing. In practice, downenders allow heavy coils to be re-oriented safely and precisely as part of the
automated line.)

Coil Lifters and Pick-and-Place Units: In some systems, instead of gravity downending, a picker/
placer robot lifts the coil (using mechanical tongs, vacuum pads, or even electromagnetic lifters)
and repositions it onto the next station 10 . These pick-and-place units can also stack smaller coils.
For example, a robotic coil stacker may place slit coils one atop another on a pallet. The gripper
type is chosen based on coil type - vacuum suction for coils with smooth surfaces, mechanical
grippers or tongs for heavier rough coils, or magnets for ferrous materials 10 .

Saddles and Rotating Stands: Stationary or movable coil saddles hold coils during processing.
Movable saddles can shift position to center the coil for wrapping or strapping. Some lines have
block roller stations that can rotate a coil in place (useful to align labels or inspect all sides) 11 . A
walking beam or conveyor with kickers might also move coils short distances between stations in
lieu of a coil car in simplified layouts 12 .

Safety and Control: All handling equipment is typically interlocked with sensors and light curtains to
prevent human entry into hazardous areas '3 . Modern coil handling devices can be outfitted with
load cells (for weighing), RFID readers (to identify coil IDs), and are often controlled by a Level 2
Manufacturing Execution System (MES) for tracking.

These handling systems are the backbone of the packaging line, ensuring coils flow smoothly through each
step. They also illustrate the high degree of customization in coil packaging: layouts are often tailored to

plant floor space and product mix, with many lines uniquely arranged to match production requirements
14 15

Wrapping Systems (Protective Coil Wrapping)

Protective wrapping is a cornerstone of coil packaging for cold-rolled and coated steel, providing a barrier
against moisture and dust that can cause corrosion. The mainstream solution is through-the-eye stretch
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wrapping, where the coil is rotated and wrapped by a machine feeding packaging material through the
central eye of the coil. Two major technologies dominate:

+ Stretch-film Coil Wrappers (Through-the-Eye Wrapping): These are often branded systems like
Signode’s CoilMaster series or similar “orbital” wrapping machines. The coil remains stationary on a
turntable or rollers while a rotating ring (the “shuttle”) carries stretch film (or other wrap material)
through the coil's center and around its circumference. High-performance models can apply multiple
layers of different films in one cycle. For instance, Signode’s XYZ CoilMaster® uses a double C-frame
and even offers a twin shuttle option to apply two wrapping materials simultaneously 6 17 . This
means a coil can get, say, a layer of VCI (volatile corrosion inhibitor) paper and an outer layer of
stretch film in one pass, greatly increasing throughput. The shuttles typically hold large rolls of film -
some designs accommodate “jumbo” film rolls with 55% more film per roll than standard, reducing
changeover frequency '8 19 . The wrap tension, overlap, and number of wraps are programmable
to ensure consistent coverage.

Technical benefits: Through-eye wrapping forms an almost airtight seal around the coil, especially if
combined with crepe paper or VCI paper underwrap 20 . Automated machines can achieve very tight
packaging with minimal air trapped, which is crucial to prevent condensation inside the pack (a major cause
of rust). Pesmel (Finland) reports that its wrapping technology can keep coils airtight for over two years by
locking out moisture and using VCI-impregnated layers 20 21 . Moreover, wrapping machines can run at
high speeds - up to 20 coils per hour for standard sizes, far faster than manual wrapping 22 . Through
adjustable film overlap and tension control, material usage is optimized without sacrificing protection,
yielding up to 30% material cost savings in some cases 23 .

Example: Signode’s CoilMaster system loads coils via one or two coil cars and then rotates them while a film
roll on a shuttle encircles the coil. Options include automatic film tail heat sealing at the end of the wrap
cycle and automatic film roll change modules for nonstop operation 24 . These wrappers often integrate
edge protection applicators (described below) so that edge protectors or covers are placed just before
wrapping, and the wrapping film then secures those in place 25 26 . (Image: A steel coil undergoing through-
the-eye stretch wrapping - the coil is rotated on powered rollers while a wrapping unit passes film through its
center. Such systems apply tight, uniform layers of stretch film (and optional VCI paper) around the coil’s
circumference, sealing out moisture and stabilizing any protective covers.)

« Paper/Film Combination Wrapping: Some lines, especially for export packaging, use multiple
wrapping materials. A common approach is first wrapping the coil in VCI paper (a heavy paper
treated with corrosion inhibitors) and then in stretch film for waterproofing 27 . This can be done
manually or automatically. Advanced wrappers can handle this in one station (with twin material
shuttles as noted). In other designs, there may be a dedicated station for paper wrapping and
another for film. For example, a coil might pass through a “roll wrapper” that spirals crepe paper
around it, then move to a stretch film orbital wrapper.

Another innovation is laminated protective wraps - materials like VCI stretch film or multi-layer laminates.
One example is Ternium's use of a polyethylene fiber wrap that has multiple coatings: an elastic base to
allow tight wrapping, an anti-abrasion coating, and even a printed logo layer - yet it remains 700%
polyethylene, hence fully recyclable 28 29 .| This monomaterial wrap replaces older composites (like paper-
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polyethylene laminates) which were not easily recyclable. Ternium’s Coil Master line in Mexico uses this
recyclable PE fiber wrap and achieved a fully recyclable packaging system starting in 2020 30 28 .

* Wrapping Orientation: Notably, through-eye (radial) wrapping covers the coil's outer
circumference and coil sides to some extent (with overlap). However, it leaves the flat sides (“faces”)
partially exposed except for the film overlap. Therefore, additional side cover application is usually
needed (discussed in Edge Protection section). There are also circumferential wrappers (sometimes
called “coil circumference wrappers”) that apply material around the outer edge of the coil like a belt,
but these are less common for full waterproofing - they might be used to apply protective paper
around the circumference before strapping, for instance.

In summary, wrapping machines have evolved with Industry 4.0 features: recipe-driven operation,
integration of corrosion inhibitors, automatic adjustments for coil size (sensing OD and width to
calculate wrap length), and feedback sensors to detect film break or depletion 37 . The result is a
consistent, rust-inhibiting package with minimal human intervention - a major improvement over manual
methods where workers would drape and tape VCI paper (often imperfectly sealed) 32 20 . Automated
wrapping not only improves quality but also addresses ergonomic and safety issues by eliminating the need
for operators to manually reach around huge coils.

Strapping Systems (Banding Machines)

Strapping, or banding, uses steel or plastic straps to secure the coil and its protective materials. Steel coils
are typically strapped in two orientations: circumferentially (around the outer circumference of the coil,
like the hoops on a barrel) and radially through the coil's eye (binding across the coil's flat faces).
Automated strapping machines handle both types:

« Circumferential Strapping Machines: These apply straps around the coil's circumference, clamping
the coil's outer diameter. Such straps prevent the coil from unravelling (“springing”) and keep any
outer protective wrappers or covers tight. Circumferential strappers can be designed for coils in
either orientation:

* Horizontal (Eye-to-Wall) position - coil is lying on its side, and straps go around it like belts.

* Vertical (Eye-to-Sky) position - coil is upright, straps still run circumferentially.

Signode’s circumferential strapping systems are modular, with versions for horizontal and vertical
presentation (e.g., model series CH for circumferential horizontal, CVT for circumferential vertical) 33 34 .
These machines feed a strap around the coil via a track or “chute” that encircles the coil, then tension and
seal the strap. Modern heads can achieve very high tension (up to ~20,000 N) to ensure a tight bind 35 .
Steel strapping is common (typical strap width 19-32 mm), though high-strength PET (polyester) straps are
also used for lighter coils or where corrosion of steel strap is a concern 36 37 . The strapping head can be
based on different joint methods - sealless crimping or welding (via electric or ultrasonic weld) are now
preferred over separate buckles, as eliminating buckles lowers consumable cost and improves joint
strength (indeed, industry trends show a move to “buckle-free or welded joints” for steel coil strapping 38 ).

Features of advanced circumferential strapping machines include: automatic strap feeding and cutting,
super jumbo dispensers (large strap coils up to 40% greater length to reduce reloads) 32 40, power
strap feeders to guide strap around very large or palletized loads (Signode’s PSF units) 41 42 , and options
like integrated label applicators on the strapping machine (to tag coils immediately after strapping) 43 .
Many lines use multiple circumferential straps per coil (e.g., two or three evenly spaced along the coil
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width). Machines can be configured with multiple heads to apply these in one station - e.g., a dual-head
strapper that places two straps at once, improving throughput.

+ Radial (Eye) Strapping Machines: These apply straps through the coil's center (the eye) and around
the coil's body across the faces. Radial straps (also called eye straps) clamp the side protective covers
to the coil and prevent the coil wraps from telescoping or the coil “laps” from sliding sideways.
Typically, coils get at least one radial strap, often two perpendicular straps (creating a cross) or even
3-4 straps for very wide coils or slitted mults.

Radial strapping machines come in different designs depending on coil orientation: an Eye-Horizontal (EH)
strapper is used when the coil's eye is horizontal (lying down), whereas an Eye-Vertical (EHT) strapper is
used when the coil is upright 44 45 . For example, in a packaging line sequence, a coil may be downended
to vertical orientation; then an EHT radial strapper swings a strap through the eye and around the outside.
Conversely, if coils remain eye-horizontal on a conveyor, an EH strapper (often with a rotating strap chute)
can thread straps through the horizontal eye.

These machines often have multiple heads too - Signode’s radial strappers offer single, twin, or triple-head
configurations (e.g., models EH3-9-12 can apply three straps at once) 46 . This addresses coil stability
concerns: radial strapping is key to preventing “end lap spring-back” and coil telescoping (side slippage),
especially for thin-gauge tightly wound coils 47 48 . By binding the coil's sides, they hold the coil like a
giant spool, ensuring it stays tight.

Modern radial strapping systems similarly boast high tension capacity (~20 kN) and can use steel or PET
straps 49 . They incorporate features like strap chute guidance systems for fast feeding, automatic cutter/
sealer units, and safety interlocks. Some even include a small coil rotation device or blocker rollers to ensure
the strap aligns properly around the coil's circumference without twisting 50 .

+ Integration and Throughput: Both types of strapping machines are usually integrated with the
line's PLC control so that as soon as a coil arrives at the station (conveyed or via coil car), the
strappers index into position and fire straps in sequence. High-end lines can strap very quickly; for
instance, a wire rod coil compacting and strapping system with four heads can strap a coil in ~60
seconds 51 52 - while steel coil strap times might be a couple of minutes each, multiple heads and
simultaneous operations significantly speed it up. Consistent strap tension is emphasized by
manufacturers as a quality benefit; it avoids product damage (over-tight strap can indent the cail,
too loose is ineffective) 53 .

+ Destrapping Equipment: It's worth noting some lines, especially in steel service centers, also
incorporate automatic destrappers for when coils need to be unpacked (for further processing).
Robotic or stationary destrappers can cut and remove straps safely 54 55 . While not part of
outbound packaging, they reflect the automation even in reverse logistics or mill-to-mill transfers.

In practice, typical cold-rolled coil packaging will involve multiple straps. For example, a standard might be
two circumferential steel straps at the 1/3 points across the coil's width, plus one or two radial straps securing
the side covers 56 . The strapping sequence often comes after edge protectors and wrapping are in place,
as the straps tighten everything together.
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Edge Protection and Coil Covering

One distinctive aspect of steel coil packaging is the use of edge protectors and covers to shield the coil’s
vulnerable edges and faces. Cold-rolled coils have sharp edges that can be easily damaged or cause
damage to other coils or packaging; plus, moisture ingress often occurs at the sides if not properly sealed.
Edge protection systems in packaging lines ensure that before wrapping and strapping, various protective
elements are placed on the coil:

* Inner Diameter (ID) Protectors: These are inserted into the coil's eye. They prevent the coil's inner
wraps from collapsing or getting damaged by the lift devices. ID protectors can be simple circular
discs or sleeves. Many packages use a metal ID ring - essentially a steel disc or a short cylinder that
fits in the eye - for structural support 57 . Cardboard or plastic ID inserts are also common for less
critical protection or when metal is not needed. Automated applicators exist to place ID protectors:
an ID edge feeder or inserter can position a cardboard or metal ring at the coil's inner diameter
automatically 1 .

Outer Diameter (OD) Edge Protectors (Rings): These are rigid rings placed around the
circumference at the coil's edges (like tire sidewalls). Coils often have steel outer edge protectors -
essentially metal rings or flanges - at both faces, especially for export or when stacking is involved

58 . These protect the edges from impact and also distribute strapping force. Additionally,
cardboard edge protectors or plastic edge strips might be used, either alone or on top of metal
rings, to cushion and fill gaps 27 . Automated OD edge feeder devices can apply these rings: for
instance, a machine may press fit a steel ring onto the coil's circumference at each side just before
strapping 57 . Some advanced wrappers have edge protection applicators integrated - they place
cardboard edge pieces right before the film wraps over them 25 17 |

Side (Face) Covers: The flat sides of the coil (faces) are usually covered for maximum protection.
Common solutions include:

Cardboard Disc Covers: Large circular cardboard sheets are placed on each side of the coil. These
protect against scratches and form a buffer for strapping. They are typically held in place by the
radial straps (and sometimes a bit of tape or glue to temporarily fix them during assembly).
Automated placers or even simple vacuum pick-and-place units can place these side discs onto the
coil. In some lines, an operator manually positions side covers if automation is not present.

Metal Side Shields: For heavy-duty or export packaging, steel side plates or lids can be used on the
coil faces 59 . These are thin steel circles that, combined with outer edge rings, essentially encase
the coil in a “steel jacket.” This level of protection is common for overseas shipping to prevent any
damage or tampering. Machines can apply these if properly designed (often, however, placing steel
lids might be semi-automatic or require an overhead manipulator due to weight).

Stretch Film or Hooding on Faces: Some automated lines might apply a stretch film hood or use
the wrapping machine to cover the faces as well. For example, after through-eye wrapping, the
machine might push extra film over the coil sides (though complete sealing of faces is usually
achieved by adding a “top sheet” of film or paper over the side and then strapping it down) 60 61 .
There are also coil hooding machines that pull a plastic hood (like a large cap) over the coil; these
are less common in steel but used in e.g. wire coil packaging.
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« Corner/Edge Protectors for Straps: When strapping is applied, particularly steel strapping, it can
cut into cardboard or even metal edge rings. To prevent that, small angle protectors (often plastic
or coated board pieces) can be inserted under the strap at the coil's edges. These are similar to edge
protectors used in pallet strapping. Automated strapper machines sometimes include magazines
feeding these under the strap just before tensioning. This ensures the strap doesn’t damage the coil
or the packaging beneath it.

A fully outfitted coil might go through a sequence like: Insert ID protector — Place steel OD rings on both
edges — Place cardboard side disks — Apply circumferential strap to hold rings in place — Wrap coil in VCI paper
— Wrap in stretch film — Add outer waterproof cover (if metal, e.g., steel sheet around OD) — Place final side
covers (if additional) = Apply final circumferential and radial straps. Not every package uses all steps, but an
example packaging procedure for cold-rolled coil could include up to 15+ elements as listed by one
supplier 62 . That list includes multiple layers of steel and cardboard edge protectors, two rounds of
strapping (before and after wrapping), and side covers - illustrating how elaborate a coil pack can be for
maximum protection.

Automated edge protection in modern lines significantly speeds up what was once manual placement.
Machines like Signode’s OD edge feeder and robotic pickers ensure each coil gets its proper protectors in
the correct position 1 . This not only protects the product but also improves safety, as operators no longer
need to reach around large coils to fit heavy rings or boards.

Labeling and Marking Systems

Accurate identification of each coil is crucial for inventory and traceability. Packaging lines increasingly
incorporate automated labeling systems to apply ID tags or labels to coils at the end of the line.
Traditional manual labeling (workers sticking labels on coils) can be error-prone and exposes workers to
moving equipment, so robotic solutions are preferred in automated lines.

* Robotic Label Applicators: These are industrial robot arms equipped with a vacuum gripper or
applicator pad that picks up printed labels and sticks them onto the coil's surface. Signode’s robotic
label applicator, for instance, can apply 3 to 4 labels on wide coils within one cycle 63 64  The
typical labeling scheme might be:

* One label on the outer diameter (the curved outer surface of the coil) at the 12 o'clock position.

* One label on the inner diameter (inside the eye) perhaps at a visible position (between 3 & 9 o'clock
inside the eye) 65 .

* One label on the side face of the coil (on the flat side) - possibly two on opposite sides if full
identification from either side is needed ¢6 . In practice, the robot might apply a label on the near
side face, then as the coil moves to the next station or exit, another label is applied on the far side
face.

These robots coordinate with a label printer. A printer (often thermal transfer type for durability of print)
generates the label with the coil's data (heat number, size, weight, customer info, barcodes/QR codes, etc.).
The robot either has an integrated printer on a slide or picks from a fixed printer output. Vision or sensor
guidance helps the robot place the label at the correct spot and confirm adhesion. Cycle times are on the
order of 180 seconds for 3 labels per coil in one example 67 , which is acceptable since it often overlaps
with other operations or is the final step. The labels used can be specialized for metals: e.g. polypropylene
or polyester labels with aggressive adhesive that can stick to cold, oily steel, or even magnetic labels in
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some cases. Some systems also can embed RFID tags in the labels for automated tracking, enhancing
Industry 4.0 traceability 68 .

(Image: An automated robotic label applicator arm applying identification labels to a steel coil €3 . It typically
fetches a freshly printed label and presses it onto the coil’s surface. Multiple label locations (outer coil surface,
inner eye, side) ensure the coil can be identified from any orientation.)

« Marking Systems: In addition to labels, some lines include inkjet or paint marking systems to spray
identifying text onto the coil (e.g., stenciling the coil ID on the side or outside). However, with the
prevalence of barcode labels, this is less common in automated lines except for situations where a
painted stencil is required by the customer.

* Weighing and Data Collection: Along with labeling, coils are usually weighed as part of packaging.
Integrated scales (either in a coil car or a dedicated weighing station) capture the coil weight for
printing on the label 6 . The packaging line's control system often ties into the plant database so
that each coil's measured weight and ID are recorded automatically, matching production records.
Weigh stations can be before or after wrapping; some lines weigh the coil after packaging to
include the package weight on shipping docs, others weigh the bare coil then add known tare for
packaging.

The trend is full integration: The packaging line’s software or PLC communicates with the MES so that as
soon as a coil enters packaging, its identity is known (via barcode scan or input from upstream). The system
then prints the final label with all required info and the robot applies it, achieving traceability and error-
proofing. Automated labeling improves productivity and ensures every coil leaving the line is properly
identified, which is crucial for downstream logistics (warehousing, shipping, and the customer’s receiving
process).

Palletizing and Coil Stacking Systems

Not all steel coils are shipped individually - slit coils (narrow mults) are often banded into stacks and placed
on pallets for shipment. Large coil packaging lines therefore sometimes include palletizing systems or at
least stacking and skid placement mechanisms. Key solutions in this area:

+ Sortation Tables and Pallet Loaders: As revealed in a recent patent by Red Bud Industries (2023),
automated sortation tables can greatly streamline coil palletizing. A sortation table is like a transfer
table that can move laterally. In the patented design, a sortation table moves to accept a pallet from
a pallet dispenser, then shifts that pallet under a coil coming off the conveyor, allowing the coil to be
deposited onto the pallet 70 71 . The table then moves the loaded pallet away. This eliminates
manual forklift handling during line operation. Essentially, the control system coordinates: (i) move
table to pallet loading position, (ii) place pallet, (iii) move pallet under coil discharge, (iv) place coil
on pallet, (v) move pallet onward 70 72 . This method can be used to accumulate multiple coils on
one pallet as well: e.g., a table might collect two or three slit coils side by side or stacked by cycling
positions.

« Automatic Coil Stackers: For slit coil lines, a common configuration is an automatic downlayer or
stacker. Slit mults are usually smaller in OD and width; the line may pick up each slit coil (perhaps
via a small crane or robotic gripper) and stack it on a pallet to form a bundle. Systems exist that can
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stack coils either eye vertical (coils stacked like pancakes on a pallet) or eye horizontal (coils
standing on their edge in a row). One approach uses a walking beam or robotic arm to place coils
in a hexagonal or rectangular pattern (especially for narrow strip coils). A 2024 release notes a slit
coil packaging line with an automatic coil downlayer that handles 15,000 Ib coils and forms the
packages automatically 73 .

Another example is Fhope's automatic slit coil packaging system which includes a turnstile, downender, and
a coil stacking machine; it can pick up each slit coil, rotate it if needed, and stack it on a pallet such that
multiple coils are palletized together 74 75 . This is especially useful for service centers shipping slitted coil
sets to customers - they often want all coils from one mother coil on one skid.

« Strapping/Wrapping of Coil Stacks: Once on a pallet, the coil stack or bundle is usually secured.
This may involve strapping the stack to the pallet (often with heavy PET straps around the whole
palletized load), and/or stretch wrapping the coil bundle to the pallet. Some lines have a built-in
stretch wrapping station for coil stacks (similar to a pallet wrapper). Others simply strap the stack in
a criss-cross fashion to the wooden skid. For example, a standard slit coil package might be: wooden
skid, cardboard sheets on skid, coils stacked, then steel or plastic straps over the top of the coils
and under the skid (using notches in the skid) to tie them down 76 77 . A top sheet of stretch film
can be applied to keep out moisture 60 . All this can be done automatically: a strapping machine
with a bayonet can feed strap through pallet voids, or a wrapping machine can circle the pallet.

« Conveying Out and Warehouse Integration: After palletizing or final packaging, conveyors or AGVs
may take over to transport the finished package to storage. Some advanced facilities use AGVs
(Automated Guided Vehicles) to carry coils or pallets from the packaging line to the warehouse,
eliminating lift trucks 78 79 . For instance, heavy-duty AGVs can move 20-ton coils on custom

carriers, guided by lasers or magnets, which is part of the “smart logistics” aspect of modern mills
80

Overall, palletizing systems are more prevalent in slitting and service center operations (where smaller
coils and multiple-output are common) than in a mill shipping full-size coils (which are usually not on pallets
but shipped eye-horizontal on their skids). Nevertheless, even full-size coils might be placed on transport
pallets or saddles for truck/rail shipping, and lines can automate that. For example, a coil car can place a
finished coil onto a shipping pallet (wooden or steel) before it's banded for shipment 70 81 . This reduces
crane usage and manual intervention at the end of the line.

Quality Control and Safety Features

Modern coil packaging lines incorporate various QC and safety measures:

« In-line Inspection: Some lines include a coil surface inspection station (often just before
wrapping) using machine vision to check for damage or that the coil is properly oiled, etc.
Additionally, after packaging, camera systems might verify that all straps are in place, the labels are
present, and the coil is correctly wrapped (no wrap gaps or exposed areas). Al-driven image analysis
can flag packaging defects (like a missing edge protector or a loose strap). For example, a “coil
checking system with industry cameras” is sometimes cited as part of an automatic line, ensuring QA
before coils exit 8 83 .
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+ Sensors and Interlocks: Every station is equipped with sensors (proximity switches, photoeyes, load
cells, etc.) to ensure the coil is in the correct position and each action is completed before the next
begins. Light curtains and safety fences surround the line to protect personnel 84 . If someone
enters a restricted zone, the line will E-stop. Safety PLCs and category-3/4 interlocks are standard,
given the heavy loads.

* Control Integration: The entire line is usually controlled by a centralized PLC or IPC (Industrial PC).
Operators interface via HMI screens to select packaging “recipes” for different coil sizes or customer
requirements. Industry 4.0 capabilities (discussed next) also mean extensive data logging - each
coil's package parameters, tensions, materials used, etc., can be recorded for quality tracking.

+ Inline Weighing and Dimension Checks: As mentioned, weighing stations not only capture weight
for labeling but also serve as a quality check (e.g., verifying the coil matches expected weight as a
validation of correct material). Some systems also measure coil dimensions (OD, width)
automatically using lasers or ultrasonic sensors, to ensure proper material selection for packaging
(like the right size of side disc or correct number of wraps). These measurements can also feed into
downstream logistics (e.g., knowing the final package outer diameter for storage slotting).

Finally, packaging lines often have redundant features for uptime - e.g., dual strapping heads so one can be
serviced while the other runs, bypass conveyors to skip a station if it's down, etc., reflecting the high
throughput demands in steel mills. A fully automated line also typically comes with a remote diagnostics
capability; for instance, some have remote troubleshooting enabling the manufacturer to assist via
network (notably, Braner’s recent lines offer factory remote diagnostics 8 ). This ties into Industry 4.0,
which we turn to next.

Industry 4.0 Trends in Coil Packaging

The wave of Industry 4.0 - the integration of automation, data exchange, IoT, and intelligent control - has
strongly influenced packaging lines. Smart coil packaging lines now leverage sensors, connectivity, and
advanced analytics to improve efficiency and traceability. Key trends include:

Automation and Robotics Integration

As detailed above, the use of robotics for material handling (e.g., robotic pick-and-place for coils, robotic
labelers) is growing. The level of automation is now often selectable by the user - many equipment
suppliers offer tiered solutions (basic semi-auto vs fully automatic). Highly automated lines minimize
manual labor to just supervisory roles and material reloading (like supplying wrapping film or strapping
coils). According to one analysis, automatic coil packing lines “operate continuously with minimal downtime”
and require far fewer operators than manual methods 8 87 . This continuous operation capability (with
quick changeovers, large consumable magazines, etc.) ties into the 24/7 production environment of steel
mills.

Robots and automated modules also improve safety and ergonomics, an often cited Industry 4.0 benefit.
Workers are no longer lugging heavy steel straps or edge protectors, reducing injury risk 8 89 . Instead,
they monitor HMI screens and perform higher-level tasks.
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Real-Time Data and Sensor Analytics

Industry 4.0 is fundamentally about data. Packaging lines now include a plethora of sensors: motor
currents, strap tension readings, wrap tension feedback, temperature/humidity sensors in the environment,
barcode scanners, etc. These feed into a central system and often to cloud platforms. Benefits of harnessing
this data include:

+ Real-Time Monitoring: Operators and managers can see in real time how many coils have been
packed, the status of each station, and any alerts. For example, if strap tension is below target on a
head, the system flags it for maintenance. Or if coil weight deviates from expected, it alerts quality
control. “Smart, connected manufacturing” allows remote access to production data; a manager could
check packaging line performance via a dashboard %0 91 .

* Predictive Maintenance: By analyzing trends (motor vibration, cycle times creeping up, number of
cycles on a component), Al algorithms can predict when a machine will need maintenance before it
fails. As noted in a coil packaging context, data analytics enable “predict when maintenance or repairs
will be required, allowing proactive scheduling of downtime”, thus avoiding unexpected breakdowns 92

93 . For example, a strapping head might have an hour counter or measure seal friction - when it
nears a threshold, maintenance can be performed during planned downtime.

+ Integration with ERP/MES: Automatic coil packaging lines are increasingly integrated with plant
IT systems. This means that when an order is being processed, the MES communicates the
packaging requirements to the line (what type of packaging, what labels, etc.), and the line in turn
reports back when each coil is packed and ready. Signode highlights that their solutions integrate
with Level 2 systems for tracking and production management 6 94 . Similarly, automated lines
can feed data to inventory management - each coil's package dimensions and weight can update
warehouse systems immediately. This seamless data flow reduces errors and speeds up logistics. As
one source notes, such lines “track coils throughout the entire production process, from raw material to
finished product” and connect to ERP/MES to facilitate inventory and quality control 95 9% .

* Remote Support and Digital Twins: Some advanced providers (like Pesmel) use simulation models
(digital twins) to optimize the material flow and packing virtually (Pesmel markets “Material Flow
How®" which simulates handling systems 97 ). A digital model of the packaging line can help in both
design and operational tuning. Remote connectivity also means that vendors can perform
diagnostics or software updates online, which was particularly useful during the COVID-19 pandemic
when remote startups became more common % .

Smart Logistics and Tracking

After packaging, the next step is storage and shipment. Industry 4.0 principles extend here as well:

* RFID and Barcode Tracking: While barcodes are ubiquitous, some steel companies are moving to
RFID tags embedded in packaging (either in labels or in the coil eye). This enables automatic
scanning of coils by RFID portals (e.g. at warehouse exit gates or on forklifts), without needing line-
of-sight. An RFID-enabled label on a coil, applied by the packaging line, can later allow an
automated crane to verify the coil's ID instantly. The packaging line is the ideal place to attach such
IoT devices (tags, sensors) because the coil is stationary and accessible.

11


https://lamiflex.com/automated-packaging/multiwrapper/#:~:text=MultiWrapper%20,data%2C%20for%20example%20as
https://lamiflex.com/automated-packaging/multiwrapper/#:~:text=The%20MultiWrapper%20solution%20is%20compatible,data%2C%20for%20example%20as
https://www.shjlpack.com/info/how-an-automatic-coil-packing-line-improves-productivity/#:~:text=be%20equipped%20with%20sensors%20and,production%20and%20reduce%20maintenance%20costs
https://www.shjlpack.com/info/how-an-automatic-coil-packing-line-improves-productivity/#:~:text=2,This
https://www.signode.com/en-us/industries/metals/cold-coil-solutions/#:~:text=Signode%27s%20fully%20integrated%20cold%20coil,light%20curtains%2C%20doors%20%26%20fencing
https://www.signode.com/en-us/industries/metals/cold-coil-solutions/#:~:text=systems%20can%20be%20fully%20pneumatic%2C,light%20curtains%2C%20doors%20%26%20fencing
https://www.shjlpack.com/info/how-an-automatic-coil-packing-line-improves-productivity/#:~:text=them%20to%20schedule%20downtime%20proactively,production%20scheduling%2C%20and%20quality%20control
https://www.shjlpack.com/info/how-an-automatic-coil-packing-line-improves-productivity/#:~:text=3,production%20scheduling%2C%20and%20quality%20control
https://pesmel.com/#:~:text=The%20Material%20Flow%20How%20Company,combination%20of%20material%20flow%20simulation
https://athader.com/news/remote-start-up-of-coil-processing-lines-in-mexico-usa-chile-ecuador-argentina-australia-and-canada-due-to-the-covid-19-pandemic/#:~:text=Remote%20start,

« Automated Storage Integration: Companies like SMS group’s AMOVA and Pesmel have high-bay
storage systems for coils. A packaging line could directly feed an AS/RS (Automated Storage &
Retrieval System), where an automated crane stores the coils in a rack warehouse. The
coordination between packaging and storage is managed by software so that, for instance, coils are
queued in packaging at the right rate to not overwhelm the crane, and vice versa the crane knows
when a coil is ready. Some recent projects (e.g., Pesmel's contract for JSW Steel) include fully
automated coil logistics from mill exit through packing to warehouse 99 100

AGVs and Autonomous Transport: As noted, AGVs are increasingly used to replace forklifts. In an
Industry 4.0 context, these AGVs are integrated into the plant control system. They receive tasks (like
“take coil X from packing to location Y") automatically. Solutions from Solving, AGVE, Rocla, etc., are
being used in metals industries to handle coil movements safely and efficiently 8 101 This reduces
damage (coils on AGVs experience less shock than being shuttled by crane or truck) and allows a
fully lights-out operation from packing to storage.

Quality Assurance via Data: Each coil's complete “packaging record” (what materials used, who
inspected, etc.) can be stored. If a customer reports an issue (say rust or damage), the coil's
packaging data can be traced to see if any deviations occurred. This feedback loop can inform
process improvements. Some lines even take photos of the completed package which are stored in a
database, providing visual QA records.

AI-Driven QA and Process Optimization

Artificial Intelligence (AI) and machine learning are gradually being applied in coil packaging operations for
quality control and optimization. Examples include:

« Computer Vision Inspection: As mentioned, image processing can check strap placement, count,
tightness (by analyzing the imprint or slack), and detect if edge protectors are missing or misaligned.
AI models can be trained on images of good vs bad packages to automatically flag anomalies. This
“Al-driven QA" reduces the need for human inspectors at the line’s end.

* Process Tuning: Machine learning algorithms can analyze the troves of data from the packaging line
(tension values, wrap cycles, environmental conditions) to optimize parameters. For instance, an Al
might find that under certain humidity, a slightly higher wrap tension yields better results (fewer
loosely wrapped coils) and can recommend that adjustment. Or it can predict coil handling issues -
e.g., noticing a pattern that coils from a certain mill line often have out-of-round shapes causing
difficulty in downending, prompting maintenance upstream.

* Predictive Supply Management: Industry 4.0 also means the packaging line can “call for” supplies.
Smart sensors on consumables (like strap coil remaining or wrap film left) combined with usage
rates allow the system to predict when new material is needed. It can alert staff or even
automatically request inventory restocking. This avoids downtime waiting for material loads.

Industry 4.0 transformation of coil packaging is well underway. As one source describes, modern coil
packing lines “seamlessly integrate with advanced technologies that enable smart, data-driven manufacturing”,
providing real-time production data, predictive maintenance, and ERP connectivity 192 103, The result is a
packaging operation that is not a standalone afterthought but an integral, intelligent part of the steel
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production line, ensuring each coil is packaged optimally and information about it is immediately available
throughout the enterprise.

Leading Manufacturers and Solution Providers

The global market for coil packaging solutions is served by a mix of long-established industrial firms and
specialized machinery companies. Here we profile leading manufacturers and solution providers of
large-scale steel coil packaging lines, including their notable technologies and market presence.

Fhopepack (Shanghai Fhope Machinery Co., Ltd) - China

Fhopepack (Fhope) is a Shanghai-based manufacturer that has become a leading supplier of coil packing
lines and related machinery. Founded in China and now exporting to over 50 countries 094, Fhopepack
specializes in automatic and semi-automatic coil packaging systems for steel, aluminum, copper, wire, and
other coiled materials. Their offerings range from individual machines (like orbital stretch wrappers and
strapping machines) to fully integrated lines.

Fhopepack is known for innovative yet cost-competitive technology. They incorporate advanced
automation (PLC controls, HMI interfaces) while keeping machines user-friendly and robust for industrial
environments 105 . Some highlights of Fhope's solutions:

« Complete cold-rolled steel coil packing lines featuring coil handling (upenders, turnstiles),
wrapping (often stretch film + paper), strapping (circumferential and radial), edge protector
applicators, and conveyors for storage integration 106 74 . Fhope emphasizes that these systems
streamline packaging and reduce labor costs significantly 107 .

* Specialized machines like radial (through-eye) strapping machines capable of banding big coils
with up to 6 straps in one cycle 108, circumferential strapping machines with horizontal
orientation 109, and slit coil stacking and strapping systems for service centers 74 .

* They also provide custom designs - for example, Fhope developed a “copper coil packaging line” to
automate handling from a slitting line through packing and storage, showing versatility beyond steel

110 111

» Fhopepack’s use of modular design and integration of new tech is notable. They discuss future
trends like intelligent controls and IoT integration in their blog, indicating an eye on Industry 4.0
(e.g., “future of steel coil packaging... intelligent, automated, and sustainable systems” toward 2030)

12,

* Global reach: While based in China, Fhopepack has installations worldwide and often competes on
price and customization. They serve many Asian steelmakers and have penetrated markets in
Europe and the Americas via distributors.

Overall, Fhopepack is emblematic of Chinese packaging machinery’s rise - offering increasingly high-tech
solutions (on par with Western counterparts) at competitive price points, which has made them a top name
in coil packaging lines 104 .

Signode Industrial Group - USA/Global

Signode, founded in 1913 in the U.S,, is a world-renowned packaging company and arguably the most
recognized name in steel coil packaging solutions 113 . Now operating globally (as part of Crown Holdings
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for a time and now as Signode Holdings), Signode provides a comprehensive range of transit packaging
systems, including those specifically for metals industries.

Signode’s coil packaging offerings are extensive and often considered “industry standard” in steel mills. Key
aspects:

+ Strapping Technology: Signode pioneered many strapping technologies and offers both steel and
plastic strapping solutions. Their heavy-duty strapping heads (e.g., M410 series for steel strap 114,
AK series for PET strap) are known for reliability. Signode’s coil strapping machines - both
circumferential and radial - are widely used, delivering high tension and robust seals. They
continuously innovate on strapping head efficiency (e.g., seal-less joints, quick-change heads, etc.).
Signode emphasizes “highly efficient and reliable systems” for coil strapping 115 .

+ CoilMaster Wrapping Systems: Signode's CoilMaster® through-the-eye stretch wrapping machines
(MK1 and XYZ models) are marquee products. The MK1 is a modular stand-alone wrapper for wide
coils, allowing application of multiple film layers (inner and outer) to achieve a moisture-resistant
package 116 26  The XYZ CoilMaster is an integrated inline system with a double C-frame for high-
throughput wrapping, including options like twin film shuttles and automatic edge protector
applicators 117 17 These systems significantly reduce rust claims by tightly sealing coils; Signode
often references their ability to provide “optimum protection from dust, rust & mishandling” for cold
coils 118,

+ Handling Equipment: Signode also offers coil handling elements (acquired from upstream
equipment manufacturers). For example, their catalog includes coil cars, turnstiles, downenders,
coil tilters, etc., under the Signode brand 3 5 . By providing these, Signode can deliver a fully
integrated line. Safety and integration are stressed - Signode lines come with tailored fencing, light
curtains, and are built to easily hook into a mill's existing control systems 84 .

* Labeling and Other Automation: The company provides robotic solutions like the Robotic Label
Applicator which can apply labels to coil OD, ID, and sides automatically 63 66 . They also market
coil de-strapping robots for downstream processes 54 , showing a holistic view of coil handling.

« Innovation & Sustainability: Signode has a history of innovation (holding many patents in
strapping and packaging). Their focus on sustainability is explicit - integrating eco-friendly practices
and materials in designs 119 . For example, they offer Tenax® PET strapping as a sustainable
alternative to steel strap 120, and various laminated protective papers that reduce plastic usage 121 .
Signode’s parent also launched a Twentyby30 sustainability initiative 122 .

* Global Service: With operations worldwide, Signode supports coil packaging lines on every
continent (Americas, EMEA, Asia-Pacific) 123 . Many steel producers standardize on Signode
equipment for consistency across plants.

In summary, Signode is a dominant global player, known for high quality and comprehensive offerings.
Their systems are often found in high-throughput, demanding environments. While sometimes higher in
capital cost, their reliability and global support network make them a top choice for integrated steel plants
and service centers alike 113 124

Fromm Packaging Systems - Switzerland/Global

Fromm is a Swiss company (founded 1947) with a strong reputation in strapping and wrapping technology
125 While Fromm is widely known for manual strapping tools and pallet wrapping machines, they also

14


https://www.signode.com/en-us/productslist/radial-(eye)-strapping-machines/#:~:text=AK200
https://www.shjlpack.com/info/top-10-coil-strapping-packing-line-manufacturer-2024/#:~:text=Signode%20offers%20a%20comprehensive%20range,duty%20applications%2C%20ensuring%20robust%20packaging
https://www.signode.com/en-us/productslist/mk1/#:~:text=MK1%20CoilMaster%20Protective%20Wrapping%20System
https://www.signode.com/en-us/productslist/mk1/#:~:text=The%20MK1%20CoilMaster%20protective%20wrapping,protection%20throughout%20the%20transportation%20cycle
https://www.signode.com/en-us/productslist/xyz-coilmaster/#:~:text=XYZ%20CoilMaster%20Protective%20Wrapping%20System
https://www.signode.com/en-us/productslist/xyz-coilmaster/#:~:text=,HMI%20touchscreen%20menu
https://www.signode.com/en-us/industries/metals/cold-coil-solutions/#:~:text=Explore%20how%20our%20solutions%20help,for%20consistent%20Cold%20coil%20package
https://www.signode.com/en-us/productslist/handling-equipment-for-metals/#:~:text=Providing%20multiple%20handling%20equipment%3A
https://www.signode.com/en-us/productslist/handling-equipment-for-metals/#:~:text=enhance%20stability.%20,Eye%20to%20Sky%20and%20vice
https://www.signode.com/en-us/industries/metals/coil-packing-lines/#:~:text=Cars%2C%20Saddles%20,you%3B%20explore%20our%20individual%20solutions
https://www.signode.com/en-us/productslist/robotic-label-applicator/#:~:text=Robotic%20Label%20Applicator
https://www.signode.com/en-us/productslist/robotic-label-applicator/#:~:text=a,at%2012%20o%E2%80%99clock
https://www.signode.com/en-us/industries/metals/cold-coil-solutions/#:~:text=Automatic%20Destrapper%20
https://www.shjlpack.com/info/top-10-coil-strapping-packing-line-manufacturer-2024/#:~:text=The%20company%20is%20known%20for,practices%20into%20their%20product%20designs
https://www.signode.com/en-us/industries/metals/cold-coil-solutions/#:~:text=See%20more%20%20,59
https://www.signode.com/en-us/industries/metals/#:~:text=We%20provide%20laminated%20packaging%20material,and%20reinforcing%20layers%20along
https://www.signode.com/en-us/industries/metals/coil-packing-lines/#:~:text=,48
https://www.signode.com/en-us/productslist/ch-cv-strapping-machines/#:~:text=Regional%20Availability
https://www.shjlpack.com/info/top-10-coil-strapping-packing-line-manufacturer-2024/#:~:text=2
https://www.shjlpack.com/info/top-10-coil-strapping-packing-line-manufacturer-2024/#:~:text=Signode%C2%A0has%20been%20a%20prominent%20player,operates%20on%20a%20global%20scale
https://www.shjlpack.com/info/top-10-coil-strapping-packing-line-manufacturer-2024/#:~:text=3

produce coil packing lines and equipment, leveraging their expertise in strapping heads and plastic
strapping.

« Fromm'’s coil packing solutions include strapping machines and horizontal/vertical wrapping
machines for steel and aluminum coils 126 . They emphasize flexibility - their lines can handle
different materials and sizes by adjusting settings. For example, a Fromm line might allow switching
between steel strap and PET strap depending on the product.

* Technologically, Fromm is distinguished by continuous innovation in strapping heads (they have
patented friction weld heads for PET and robust sealless steel strapping heads). Their machines
often incorporate state-of-the-art features like touch-screen HMIs, automatic strap feeding, and
remote diagnostics 127,

« Fromm'’s presence is global, with manufacturing in Europe and a distribution/service network
worldwide. They often supply to mid-sized service centers or manufacturers looking for quality
equipment that isn’t as bespoke as Signode's.

* An example product is Fromm’s MH600 series horizontal strapping machine which can be integrated
into a coil line for circumferential strapping with PET or steel strap. They also have orbital wrappers
(the FV series) that could be used for coil through-eye wrapping on smaller scales.

« Fromm'’s focus on reducing manual labor and enhancing performance aligns with industry trends

128  They also actively promote recyclable materials (being a PET strap manufacturer themselves,
they push PET usage in place of steel when feasible to reduce rust and improve safety).

Overall, while Fromm might not supply entire “turnkey” coil packaging lines as frequently as some
competitors, they are a key provider of the core machinery (strappers, wrappers) and often partner with
system integrators or end-users to implement those in a full line. Their reputation for precision Swiss
engineering and technological advancement secures them a spot among top coil packaging solution
providers.

Shanghai Jinglin Packaging (SHJLPACK) - China

SHJLPACK (Shanghai Jinglin), established in 2002 in China, is another major manufacturer of coil
packaging machinery 129 . Like Fhope, Jinglin has grown rapidly and built a broad portfolio of solutions for
coil packing and other industrial packaging.

* SHJLPACK provides a wide range of coil packing lines, from basic to fully automated strapping
systems 130, They cater to various industries (steel, copper, wire, cable), often customizing solutions
to client needs 129 .

* Technologically, Jinglin focuses on robust, high-speed machines. Their coil packing lines feature
high-throughput strapping (multiple heads), efficient wrapping units, and integration of handling
equipment similar to other top vendors 131 . They tout minimal maintenance and optimized
performance as key benefits 131 .

« Jinglin (SHJLPACK) is also notable for its marketing and educational content - their website
features many informative articles (as we have cited) about coil packaging best practices,
troubleshooting, and trends. This suggests they engage closely with industry needs and aim to
position themselves as thought leaders as well as equipment suppliers.

* In terms of market, SHJLPACK competes closely with Fhopepack in China and Asia, and
internationally they have been making inroads by offering quality machines often at lower cost than
Western brands. They have agents in Europe and other regions and have installed lines in various
countries.
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« Example products: SHJLPACK's MH Series automatic eye wrapping machines, CS Series coil strapping
machines, and combined slit coil packing lines. They also provide simplified coil packaging lines
(for customers who want some automation but at lower cost), which might require a few workers
but are much faster than purely manual processes 132 .

In summary, SHJLPACK is a leading Chinese player characterized by reliable equipment and the ability to
tailor to customer needs (they mention “customized strapping solutions” as a strength 133 ). Their inclusion
in a “Top 10" list of coil packing line manufacturers for 2024 134 underscores their growing global presence.

Steel Strapping Inc. / American Strapping - USA

Steel Strapping Inc. (possibly referencing companies like American Strapping Co. or independent
strapping system suppliers in the U.S.) is noted as a key player since 1985 135 . This likely refers to a U.S.-
based provider of coil packaging equipment and consumables.

* Such companies focus on strapping systems and often serve as integrators, combining strappers,
conveyors, and wrappers from various sources into a cohesive line for customers. They provide both
automated and manual strapping machines to suit different budgets 136 .

* They emphasize precision engineering and durability, knowing that U.S. steel service centers
demand high uptime. Their designs are often straightforward and rugged, with an innovative twist
here or there (for example, an in-house developed sealless joint or a custom conveyor design).

« American Strapping (if that is the reference) is known for distributing and servicing packaging
equipment, and may produce ancillary machinery or partner with European/Asian manufacturers.
Thus, they might not manufacture a coil wrapper themselves but would integrate a Signode or
FROMM head onto a custom conveyor for a specific client.

* The mention suggests that “Their product line includes a variety of coil packing systems... durable and
reliable machinery, innovative designs” 137 . This indicates they provide both the hardware and the
engineering know-how to implement coil packaging lines in North America, customized to client
needs.

Overall, while not as globally famous, such regional specialists ensure the North American market
(particularly service centers and mid-tier mills) has access to the latest coil packaging tech with local
support. They often highlight minimal downtime and precision as selling points, given the cost of any line
stoppage in a production environment 138 .

Cyklop - Germany/Global

Cyklop is a German packaging technology company (founded 1912) with a long history in strapping
equipment 139 . Cyklop has a broad portfolio from handheld tools to automated systems, and they too
serve coil packaging needs.

* Cyklop offers strapping and wrapping machines adaptable to coil packaging. They are known for
robust build and incorporation of “smart technology” - e.g., IoT-enabled tensioners, user-friendly
controls 140,

* They likely provide solutions for narrower or smaller coils and may supply components like strapping
heads or wrapping units into larger lines. Cyklop’s emphasis on automation and efficiency sets them
apart, and they have a global presence for support.
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* For instance, Cyklop’s SVH heads (steel strapping heads) could be used in coil strapping machines.
They also make ring wrappers (similar to orbital wrappers) which could be purposed for coil
wrapping.

+ Cyklop's inclusion in the top manufacturers list highlights their technological innovation -
integration of smart controls and high reliability in packaging lines 141 . They have R&D in Germany
focusing on advanced strapping (e.g., they have patented friction-weld strapping for steel strap).

In summary, Cyklop is a respected name especially in Europe and Latin America, delivering high-end
packaging machinery and often competing with Signode and Mosca in the strapping arena. They contribute
to coil packaging primarily through their equipment’s integration by system providers or direct sales of coil-
specific systems.

Pesmel Oy - Finland/Global

Pesmel (est. 1978 in Finland) is a specialist in material flow and intralogistics systems, and a notable
provider of fully automated coil handling, storage, and packing solutions 142 . Pesmel’s approach is often to
deliver entire “logistics centers” for metals, which include packing lines.

« Pesmel’s coil packing lines are highly automated and modular. They are built from standard
modules that can be configured as needed (Pesmel even had literature on a “60 series” of modules
for packing) 143 . One line can often serve multiple slitting lines (with automated sorting) 144 .

* Pesmel emphasizes corrosion protection and efficiency. Their packing lines feature through-eye
wrapping with airtight seals (discussed earlier) and minimal material waste. They claim automated
packing can cut packaging material costs ~30% while achieving zero rust 23 . They also highlight
reduced labor and a smaller footprint by consolidating operations 145 .

* Notably, Pesmel integrates handling and storage tightly with packing. For example, a Pesmel
system might take a coil from a hot mill via conveyor, cool it, weigh it, store it in an automated buffer,
then later retrieve it for packing, all without manual intervention 99 . Their expertise in AS/RS
warehouses for coils and AGV solutions complements their packing line offerings 146 .

+ In terms of technology, Pesmel is at the forefront of Industry 4.0 in this space: using simulation,
offering remote support, and designing systems for minimal human interface. They also focus on
safety and ergonomics, but since their lines are so automated, the primary safety consideration is
to keep humans out of the equation altogether.

* Pesmel projects: They have supplied systems to major steel companies (e.g., they cite an upcoming
coil packing line for an aluminum plant in the USA and automated coil storage for JSW Steel in India

147 148 ), These projects often have multi-year ROI but bring state-of-the-art automation to the
facility.

Pesmel stands out as a solution provider for those looking to invest in fully automated, high-throughput
coil logistics systems. They might not compete on smaller semi-auto equipment, but at the top end -
complete automation with integrated storage - they are among the world leaders 149 150 |
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Mosca - Germany/Global

Mosca (founded 1966 in Germany) is a well-known maker of strapping machines, particularly for pallet
strapping, and they also offer coil strapping lines. Mosca’s reputation is for high-quality engineering and
reliability.

* Mosca specializes in strapping technology. Their machines, including for coil packaging,
incorporate the latest in strapping head design (Mosca makes excellent SoniXs ultrasonic weld heads
for PET strap, and robust steel strapping heads). They focus on precision and consistency -
important for not damaging coils.

+ Mosca's coil packing lines would typically include their strapping units (for circumferential and/or
radial strapping) possibly paired with partner equipment for wrapping or handling. They advertise
coil packing solutions for various materials 151 .

* Energy efficiency is one of Mosca’s themes (they often highlight low power consumption, efficient
drives) 152 . For example, Mosca’s use of ultrasonic bonding in PET strapping is a cleaner, potentially
more energy-efficient method compared to heat welding.

* Global presence: Mosca is present worldwide (with many subsidiaries and service centers), so they
serve steel companies in Europe, Asia, and the Americas. They might be more frequently seen in
packaging of wire coils, tubes, etc., but they certainly have the capability for steel coil lines as well.

* As part of the top 10 list 153, Mosca is recognized for “advanced technology ensuring consistent
performance.” One could infer they supply the strapping part of coil lines that require extremely high
strap accuracy or special requirements (like very high tension or very wide straps, where their
engineering excels).

In summary, Mosca brings German engineering excellence to coil packaging, primarily through superior
strapping systems. They may not provide a full turn-key line alone, but their equipment is often integrated
into such lines for customers who prioritize longevity and precision.

Samuel Packaging Systems (Samuel Strapping) - Canada/North America

Samuel Strapping Systems, a division of Samuel, Son & Co. (a large metals and industrial products firm
established in 1855), is @ major North American packaging solutions provider 154 .

« Samuel offers a broad range of strapping and packaging solutions, including those for steel coils.
They have experience as both a steel processor and a packaging supplier, which gives them insight
into what steel producers need.

* They provide coil strapping systems (steel and PET) and likely partner to deliver coil wrapping and
handling. Samuel's machines are designed to handle heavy-duty applications; for example, they have
built circumferential strappers for hot briquetted iron, etc., so doing large steel coils is within their
scope.

« Samuel is known for robust, reliable machines that incorporate latest technology, often leveraging
partnerships. They integrate things like the newest strapping heads, and focus on cost reduction in
packaging (since they also sell strapping material, they can advise on optimal use).

+ With a strong presence in Canada and the U.S., Samuel often equips steel mills and service centers
across North America. They emphasize after-sales support and have multiple service depots, which
is attractive for local companies.

+ Notably, Samuel has worked on making packaging more cost-effective - they might propose semi-
automatic solutions where full automation isn't justified, or creative configurations to meet a client’s
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ROI goals. Their mention includes “latest technology to enhance efficiency and reduce packaging
costs” 155 , showing that they focus on continuous improvement.

In the global context, Samuel may not be as ubiquitous worldwide as Signode or Pesmel, but in North
America they are a key competitor for coil packaging projects, offering a combination of machinery and
consumables (they manufacture steel strapping, seals, etc., themselves) under one umbrella.

Polychem Corporation - USA/Global

Polychem (est. 1974, USA) specializes in strapping and packaging equipment, and is included as a top coil
packaging provider 156 .

* Polychem'’s focus has been on plastic strapping (PET/PP) and they supply tools, automatic
machines, and materials. They have also developed steel strapping systems. In coil packaging,
Polychem can provide coil packing lines that use either steel or plastic strapping, as well as
protective materials.

* They offer customized solutions for different requirements, much like others, but being a smaller
company, they might be more flexible in tailor-making a solution. They likely partner with other
equipment makers to provide wrapping capability while they focus on strapping and integration.

* Polychem stands out for user-friendly and efficient machines, aiming to be cost-effective. They
also put a strong emphasis on sustainability - for instance, designing their products to use
recyclable materials and offering recycling programs for PET strapping 157 .

* With a global market reach (they export and have distributors in many countries), Polychem has
been able to carve a niche in providing value-driven packaging systems.

Polychem'’s inclusion indicates that even companies not traditionally huge in steel industry can play a role by
offering the right mix of technology and service, especially where plastic strapping or more eco-friendly
packaging is desired.

Other Notable Companies

Beyond the top ten listed above 104 158 a3 few other companies deserve mention in the coil packaging
space:

+ Braner/Loopco (USA): Known more for slitting lines, but they also provide slit coil packaging lines
(as seen in the JM Steel example) 159 160 , They integrate automatic banding and coil sorting with
their slitting equipment, often custom-engineered.

* Red Bud Industries (USA): Similarly, primarily a coil processing line builder (cut-to-length, slitting),
but they have developed coil packaging line technology (evidenced by recent patents 70 ) and offer
“modular packaging lines” especially for slit mults.

« Itipack (Italy): A specialist in steel strapping systems for the metals industry. They have robust
machines for coil strapping (both orientations) and have been a supplier to many mills in Europe and
abroad.

* Lachenmeier (Germany/Denmark) / Signode Stretch Hooding: Although known for pallet
hooding, they have solutions for applying stretch-hoods on coils (useful for large OD coils needing
water-resistant covers in a single go).
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+ Chaint (China): Chaint is a Chinese engineering company often supplying entire finishing floor
automation to steel mills (including coil conveyors, stackers, etc.). They have built coil packaging
lines as part of those projects.

* SHJLpack (China): Another Chinese company focusing on packaging machinery (their article on
trends suggests they follow the industry closely). They produce coil wrappers and compact lines,
mostly for domestic and some export markets.

« Bushman AvonTec (USA): They focus on coil handling but have also delivered non-ferrous coil
packaging lines (e.g., for aluminum) that include wrapping and strapping 161 162,

The competitive landscape shows a mix of large multi-nationals (Signode, Mosca, etc.) and specialized
firms (Pesmel, Fhope, SHJLPACK, etc.). This ensures steel producers have options to find solutions tailored
to their scale and budget - from fully integrated “smart” lines to simpler semi-automatic setups.

Market Dynamics 2023-2025 and Outlook to 2032

The market for coil packaging lines is closely tied to trends in the steel industry and manufacturing
automation. As of 2023, global demand for automated coil packaging systems is on a steady rise, driven by
the need for improved productivity, labor cost reduction, and enhanced packaging quality. Here we outline
the current market dynamics, regional highlights, growth forecasts, and key trends towards 2032:

Market Size and Growth

Precise market sizing for “coil packaging lines” specifically is not always separately reported, as it overlaps
with the broader categories of packaging machinery for metals and material handling equipment.
However, related market indicators and segments provide insight:

* The market for wire & coil packaging machines (including machines for wire rod coils, small coils,
etc.) is a useful proxy. For instance, the global Wire Coil Packing Machine market is projected to
grow from USD ~$866 million in 2025 to $1.13 billion by 2030, at ~5.5% CAGR 163, This healthy
growth rate (~5% annually) reflects investments in packaging automation for coiled products. The
heavy steel coil packaging segment likely sees similar mid-single-digit growth, given steel producers’
modernization efforts.

In absolute terms, the global market size for large-scale steel coil packaging lines is hundreds of
millions of USD per year. Each full line can cost from $0.5 to $5 million (depending on scope and
capacity), and dozens of lines are upgraded or built worldwide annually. Additionally, many existing
lines get retrofitted with new components (like adding a wrapping station or robotic labeler), adding
to the market.

Growth through 2032 is expected to be moderate to robust, boosted by expansions in steel
production in emerging markets and replacement of aging equipment in developed markets. Many
forecasts for steel industry capital expenditure show a focus on downstream operations (which
include packaging and handling) to improve efficiency. A compound growth rate in the 4-6% range
globally for coil packaging equipment is likely through 2030, in line with industrial automation
trends and steel output growth.
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* The push for Industry 4.0 and smart factories means even higher growth potential in value terms:
customers are not just buying machines, but higher-value integrated systems (with advanced
software, sensors, etc.). So revenue growth can outpace volume growth as the average value per
system rises.

Regional Dynamics

Asia-Pacific (APAC): This region leads in both steel production and adoption of packaging lines, simply due
to volume.

+ China is the largest market: Chinese steel mills have been upgrading to automatic packing, and
domestic suppliers (Fhope, SHJLPACK, etc.) make solutions widely available. Many newer Chinese
mills built in the last decade included modern packing lines. The sheer scale of China's steel output
(over half of world production) means high demand for packaging equipment. Local manufacturers
also export within Asia and beyond, making APAC a hub for both supply and demand. Growth in
China is now more replacement/upgrade-driven, while India, Vietnam, and other developing Asian
markets are building new capacity requiring packaging lines.

* APAC also includes Japan, South Korea, Taiwan - advanced economies with high-quality steel
production. They have long used sophisticated packaging (often imported from Japan or Europe).
Upgrades in these countries focus on efficiency and robotics to cope with aging workforces and
quality demands.

+ Overall, APAC dominates market share; estimates often put APAC as the largest contributor to
packaging machinery growth, sometimes ~40-50% of the market by value. As one source notes,
Asia’s dominance in packaging market is clear - Asia is the largest packaging market region in
general 164,

Europe: Europe is home to many technology providers (Signode's European arm, Mosca, Cyklop, PESMEL,
Itipack, etc.) and has a mature steel industry that values automation and sustainability.

* Many European steel plants (e.g., in Germany, Belgium, Italy) were early adopters of automated coil
packaging, but there remains ongoing investment to integrate newer Industry 4.0 features and
replace older lines (some lines from the 1990s/2000s are now due for replacement).

+ Eastern Europe and Russia had been an area of new installations in the 2010s. Current geopolitical
issues have slowed some of that, but domestic suppliers in countries like Turkey or India might fill
some gaps.

+ Growth in Europe is moderate - often driven by the need for high CAGR in packaging upgrades to
improve sustainability (the EU’s push for recyclable packaging, etc.). European market is also
somewhat tied to automotive steel and specialty steel demands, which require top-notch packaging.

North America: The U.S. and Canada have seen a renaissance in steel industry investment in recent years
(e.g., new mills in the U.S. South).

* New projects like JM Steel’s facility in Sinton, TX (which ordered a new slit coil packaging line in 2024)
159 , Big River Steel (Arkansas) and others, have included modern packing lines. The North American
market values highly automated lines particularly to alleviate labor shortages and safety concerns.
* Many older service centers in the U.S. still had semi-automatic packing; there is a trend to upgrade
these to more automated systems for efficiency.
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+ Canada’s steel production is smaller but companies like Samuel (and mills like Algoma, ArcelorMittal
Dofasco, etc.) implement advanced packing partly out of necessity (harsh climates demand good
corrosion protection, for example).

* The North American market is also characterized by a mix of domestic and imported equipment. U.S.
manufacturers (like Braner, Red Bud) provide some lines; Signode and others have local
manufacturing; but also, in recent years, some have turned to imported Chinese lines as a cost-
saving measure. Still, acceptance of Chinese equipment is contingent on local support availability.

Rest of World: Other regions like Middle East, Latin America, Africa have smaller steel industries but are
investing. For instance: - Middle East (e.g., Saudi Arabia, Iran) have some new steel plants with automated
packing - often supplied by European or Chinese firms. - Latin America (Brazil, Mexico): Key players like
Ternium (in Mexico, as seen with their Coil Master installation 30 ) and CSN in Brazil invest in packaging for
quality export shipments. Brazil's steel packaging needs also link to its large automotive steel exports. -
Africa is minimal for now, with South Africa having some packaging lines and others mostly manual.

Major regional players in terms of suppliers align with manufacturing hubs: China/India (Fhope, Jinglin,
etc.), Europe (Signode Europe, Mosca, PESMEL), and North America (Signode NA, Samuel, Braner). Each
region has local sales/service by these majors or indigenous companies.

Market Drivers and Forecasts

Key Drivers:

- Steel Production Growth & Modernization: Expanding or modernizing mills require new packaging lines.
Forecasts like the global cold rolled coil market reaching ~$93.4 billion by 2030 (from ~$72.9 billion in 2024)
at ~4.85% CAGR 165 imply more coils to pack, hence more packing equipment needed. The hot-rolled coil
market growth (~7.8% CAGR to 2033) 66 also indicates overall coil volumes rising. As production grows, so
does demand for efficient packaging to avoid bottlenecks at shipping. - Labor Costs and Safety: In
developed countries, high labor costs and strict safety regulations push companies to automate packing
(reducing headcount and injury risk). In developing countries, while labor may be cheaper, the sheer volume
and desire for export-quality packaging drives automation as well. - Quality and Customer Requirements:
Customers (especially automotive, appliance, and exposed steel users) demand pristine, rust-free coils.
Automated, consistent packaging is critical to meet these standards. This has increased investment in
things like through-eye wrapping and improved edge protection across the board. - Sustainability &
Material Savings: As companies aim to reduce waste, modern lines that can optimize material usage (e.g.,
right-size packaging) are attractive. The push for recyclable packaging (100% recyclable wraps, no plastic
waste) can lead to replacing old lines (which perhaps used materials like waxed paper not easily recyclable)
with new ones. Also, eliminating wood (some older practices used wooden chocks, etc.) in favor of
recyclable materials is a trend - e.g., Tata Steel Europe touting fully recyclable steel packaging solutions 167 .
- Technological Advancement: The availability of advanced yet proven technologies (like robotics, IIoT
devices) at lower cost than before encourages adoption. Also, success stories of Industry 4.0
implementations (showing ROI) make conservative managers more willing to invest.

Forecast through 2032:

We expect steady growth in coil packaging line investments through 2032. Regionally, Asia-Pacific will
continue to be the largest market, likely growing somewhat faster than the global average due to continued
industrialization in South/Southeast Asia. North America and Europe will see more replacement and
upgrade cycles; their growth in terms of new lines is slower, but the value of upgrades (adding automation
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to existing lines) adds to market size. CAGR globally might be ~5% as mentioned. By 2032, more than half of
all steel coils produced globally could be packaged with minimal human labor, given current trajectories.

One can also consider the metals packaging market broadly: a source suggests global steel packaging
market (including steel used in packaging) has about a 6.2% CAGR forecast 68, but that's a different
context (steel as a packaging material). In our context, packaging machinery for metals will parallel
trends in overall packaging automation (projected around 4-5% growth annually) and material handling
equipment (around 6% annually in some reports).

Importantly, the period up to 2032 might see cyclical investment patterns. Steel industry is cyclical; if a
downturn occurs, capital spending on such equipment might slow for a couple of years, then surge when
profitability returns. But the underlying long-term trend is replacement of manual or semi-manual
packaging with automated, which still has a lot of runway (especially in developing regions).

In summary, the market outlook is positive: as one industry source put it, “Looking towards 2030 and beyond,
steel coil packaging will be characterized by increasingly intelligent, automated, and sustainable systems”, which
implies consistent investment in new systems to realize that vision 112 .

Cost Considerations and Investment Models for Packaging Systems

Investing in a large-scale coil packaging line is a significant decision. It involves not just the purchase price
of equipment, but also installation costs, ongoing operating expenses, and the anticipated savings and
benefits (ROI). Here we break down the cost factors, compare scenarios (manual vs automated), and discuss
typical ROI models and financing considerations.

Capital Expenditure Breakdown

A full automated coil packaging line is a major capital expenditure (CapEx) for a steel plant or service center.
The initial capital cost for an automatic coil packaging system typically ranges widely based on scope and
capacity - roughly \$50,000 for simpler semi-automatic setups up to \$500,000 (or more) for fully
automated, high-throughput lines 169 . Very extensive lines with multiple integrated conveyors and
robots can reach into the millions. For instance, a turnkey line including heavy handling equipment,
multiple strapping and wrapping stations, robotics, etc., might be \$1-3 million. On the lower end, a modest
line that automates only part of the process (say just an automatic wrapper and a strapping machine, with
manual handling) can be a few tens of thousands.

The capital cost can be disaggregated into components 170 : about 40-60% for machinery and equipment
(the actual modules like strappers, wrappers, conveyors), 15-25% for customization and design
engineering, 20-30% for manufacturing & assembly, and a smaller portion (5-10%) for quality control/
testing before delivery 171 . These percentages vary by project complexity - a more customized system
(unique coil sizes, special constraints) increases the engineering fraction, whereas a standard system from
catalog increases the equipment fraction.

In practical terms, a buyer will get quotes for equipment which might include some onsite support, but
often installation costs are separate.
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Installation and Implementation Costs

Installation and commissioning costs typically add 10-25% of the equipment cost on top 172 . These costs
cover a range of tasks 173 174: - Site preparation: modifying the facility (floor reinforcement, layout
changes, bringing in utilities like power, air) - e.g., pouring a new concrete pad for an upender or installing
electrical panels 175. - Mechanical installation: rigging and positioning machines, anchoring them,
integrating modules together 176 . - Electrical & control integration: wiring up all machines, installing
control cabinets, connecting to plant’s control system and network 177 . - Startup testing and calibration:
running dry and wet tests, tuning sensors, ensuring all safety devices function, training staff 178 .

Ignoring these costs can lead to unpleasant surprises; thus, a thorough project plan always budgets for
these. If multiple third-parties are involved (e.g., a local contractor doing installation for equipment sourced
from abroad), coordination is needed which might also incur project management costs.

Some suppliers offer turnkey packages that include installation and training in the price, which can simplify
accounting but the costs are still present implicitly. A general ballpark: If a line’s equipment is \$500k,
installation might be another \$50-125k. If significant building changes (like pits or mezzanines) are
required, that can drive it higher.

Operating Costs and Savings

Once installed, an automated packaging line incurs ongoing operational expenses, but also delivers
savings compared to manual processes. Key elements:

+ Labor: The most touted advantage is labor reduction. A fully automatic line may require at most 1
operator (just to monitor or load consumables), versus a manual operation that could need a crew of
4-6 workers (lifting heavy straps, moving coils with cranes, wrapping by hand, etc.). Labor cost
savings include wages, benefits, and potentially reduced injury-related costs. For example, if 4
employees (each at \$50k/year loaded cost) can be reallocated or eliminated by automation, that's \
$200k/year saved. Many ROI calculations hinge on this: automation “drastically reduces labor costs”
which is a prime driver of return 179 180,

Materials: Automated lines can minimize material waste. Precise control means only needed
amount of film and strapping is used (no extra wraps “just in case”, no over-tension that snaps
straps). Integration often allows using cheaper materials effectively (like switching from all-steel
strapping to a mix of steel and PET where possible, or using thinner stretch film with higher pre-
stretch). Pesmel noted up to 30% reduction in packing material costs by optimization 23 . Also,
elimination of packaging failures (like a poorly applied manual VCI paper that fails) can avoid the
much bigger cost of product claims.

Utilities: Packaging machines use electricity (and sometimes compressed air or hydraulic power).
These costs are usually modest relative to labor. A typical automated line’s power usage might be on
the order of a few kW per hour when active (wrappers ~5-10 kW, strappers ~3-5 kW, conveyors ~1-2
kW, plus idle times). Compressed air usage for pneumatic components also adds cost. Estimates put
annual utility costs for a coil packaging line in the range of \$5,000 to \$20,000 depending on
usage and local energy rates 181 . Energy-efficient designs (servo motors, VFDs, etc.) and measures
like off-peak operation scheduling can reduce these costs 182 183 . Compared to labor, utility cost is
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usually much smaller; for instance, \$10k/year in electricity is equivalent to perhaps one part-time
worker’s cost.

* Maintenance: Maintenance costs include spare parts, routine service labor, and downtime for
maintenance. Automated machines will need upkeep (e.g., blades on strapping heads, rollers on
wrappers, etc.). Many suppliers will offer a maintenance contract at a fixed annual rate (say 2-5% of
equipment cost). Or plants handle it in-house. Still, compared to manual, maintenance on
automation is an added cost (manual labor might seem “free” until one counts the labor cost itself).
However, reduced damage costs and consistent quality from automation often outweigh
maintenance expenses. Also, modern equipment is designed for easier maintenance and longer
intervals - e.g., Signode's MK1 wrapper touts few wear parts and quick-change gears 184 185,
implying lower downtime.

* Training and Miscellaneous: Operators of automated lines need training, but this is usually a minor
one-time cost included at commissioning. Over time, training new personnel is needed but that's a
normal operational consideration.

Cost Comparison (Manual vs Automated): If we consider a hypothetical case: packaging 100,000 tons of
coils per year (~say 5,000 coils of 20-ton average). Manually, perhaps a team of 5 might manage ~20 coils/
hour with strenuous effort, and the quality may be inconsistent (some damage or rust might lead to claims
or scrap). Automated, maybe 2 operators can manage ~40 coils/hour, with better pack quality. The manual
labor might cost \$300k/year, automated labor \$120k (plus maintenance \$50k, utilities \$10k). The
automation might save \$130k/year in labor directly. Add savings from fewer claims (if even 0.5% of coils
had issues before, that's 25 coils * \$Xk each replaced/resold, which could be tens of thousands). Also
packaging material optimized might save, say, \$20k/year. Altogether, maybe \$150-200k/year benefit.

If that automation equipment cost \$1 million installed, a \$150k annual net saving yields an ROI payback
~6.7 years. If benefits are higher (or equipment cheaper), payback could be 3-5 years, which is often the
target window for capital projects. It's not uncommon for a well-implemented coil packaging line to pay
back in 3-4 years in a high-wage country, or 5-7 years in a lower-wage country (where labor savings are less
but quality might drive the decision).

Investment Models and Considerations

Companies have a few approaches to acquiring packaging systems: - Capital Purchase: The traditional
method - pay upfront or finance through a bank/loan. This is justified if ROI is solid. Many companies use
NPV (Net Present Value) or IRR (Internal Rate of Return) calculations to decide. For example, if
automating yields an IRR of 20% (due to labor savings), it's very attractive compared to many other
investments. - Leasing/Servitization: Some suppliers or third-party financiers offer leasing models. The
company pays a monthly fee for the equipment over 5-7 years. This can turn the purchase into an operating
expense, sometimes easier on budgets. A variant of this is Machine-as-a-Service, where the vendor might
charge per coil packaged. This is not yet common in coil packaging but is conceptually possible (it would
mean vendor takes on maintenance etc. and charges by throughput). - Incremental Upgrades: Some firms
choose not to do a giant one-time project but to incrementally automate. For instance, Year 1 they add an
automatic strapping machine to replace manual banding (immediate labor reduction), Year 2 add a
wrapper, Year 3 add robots, etc. This spreads out costs and can often be done with minimal downtime.
However, integration of each piece individually may not yield as high efficiency until the whole line is
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automated. - Retrofit vs New Line: If an existing manual or semi-auto line is present, companies must
weigh retrofitting it with new components vs scrapping and installing new. Often, retrofits (adding a robot
labeler or replacing a manual wrap station with an automatic one) are very cost-effective, as they reuse
conveyors and layout. Many suppliers offer retrofit kits or upgrades - e.g., adding Signode’s automatic
destrapper or labeler to an older line to enhance it 54 18 . Retrofits can have quick ROI since you're
improving specific bottlenecks at lower cost than a full rebuild.

« Downtime Costs: Implementation needs careful planning to avoid excessive production downtime.
Sometimes installing a new line requires a shutdown (though often, packaging lines can be installed
in parallel or during a scheduled maintenance outage). The lost production if any should be factored
as a cost. Some ROI calculations include “cost of not automating”, i.e., the ongoing cost of inefficiency,
to justify quicker action.

Example ROI Calculation

Consider a steel service center packing ~50 coils a day: - Manual: 3 workers, labor \$180k/yr total. Packaging
material waste ~5% (\$10k/yr). Minor damage costs \$5k/yr. - Automated line: 1 worker (\$60k/yr). Waste cut
to 2% (saving \$6k/yr). Virtually no damage (save \$5k). Maintenance & utilities cost \$20k/yr. Net annual
saving = (labor 120k + waste 4k + damage 5k) - extra maint/util 20k = \$109k/yr. - CapEx for automation: \
$400k all-in. Payback = 400/109 = 3.7 years. NPV (10% discount, 10-year life) would be strongly positive.
This looks favorable; hence investment likely approved.

Now, if labor were cheaper or coil volume lower, payback extends. Each company will adjust variables to
their situation.

One should also consider intangible or indirect benefits: improved customer satisfaction (due to better
packaging), higher employee satisfaction (less drudgery), better safety (which might reduce insurance
premiums or compliance costs), etc. These are hard to quantify but real. Often, avoiding a single major
injury can justify a significant automation expense.

Sustainability and Cost

Interestingly, sustainability initiatives can align with cost savings. Using recyclable packaging (like switching
from expensive waxed paper to recyclable VCI film) might reduce material cost per coil. Reducing waste
means money saved on materials and disposal. Some sustainable choices might cost more (e.g.,
biodegradable plastics might be pricier), but companies often look for a balance.

For coil packaging, recycling of scrap steel strapping can even generate a small revenue (steel scrap
value), whereas plastic strapping waste might incur disposal cost unless recycled. A holistic ROI might
account for these too.

Investment Trend

The general trend is that more companies are realizing that end-of-line automation (like packaging) yields
substantial returns and is necessary to fully realize the efficiency of upstream automation. It makes little
sense to have an advanced rolling mill and then a bottleneck at packaging where people struggle to keep
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up. Thus, even traditionally lower priority areas like packing are getting capital allocated. Many companies
include packaging improvements in their annual capex plans under productivity or quality improvements.

In terms of models, many producers are partnering with technology providers for long-term - e.g.,
maintenance contracts, service level agreements - to ensure the lines keep delivering value without
interruption. This shows that the cost is not just initial but lifecycle-oriented, and smart investors look at the
total cost of ownership (TCO) over, say, 10-15 years. A well-built line might last 15+ years, so even if ROI is
5 years, the remaining decade is essentially net gain.

To sum up, while coil packaging lines require a sizeable upfront investment, their economic justification is
strong in many cases due to labor savings, improved throughput, and quality loss prevention. Typical
payback periods range from about 2 to 6 years depending on local factors 18, which is within acceptable
range for industrial projects. The move towards more automated and smart packaging is not only
technically driven but also financially sound when analyzed in detail.

Sustainability and Recyclability Innovations in Coil Packaging

Sustainability has become a key consideration in the steel industry’s supply chain, and coil packaging is no
exception. Traditionally, coil packaging involved a lot of plastics (films, wraps), treated papers, steel
strapping, wooden elements, etc. - some of which posed recycling challenges. Today, there is a concerted
effort to make coil packaging more environmentally friendly: reducing waste, using recyclable or recycled
materials, and designing packaging that protects the product while minimizing environmental impact. Here
we discuss the sustainability initiatives and innovations in coil packaging:

Use of Recyclable and Recycled Materials

One major trend is switching to fully recyclable packaging materials. For instance, companies like Walki
have developed new monomaterial protective wraps for steel coils. Walki’s “Steelex Mono” is a steel coil
packaging material that is entirely recyclable, unlike older laminate products that combined paper and
plastic 87 . By using a single material (e.g., a special polymer or a coated paper) that can be recycled in one
stream, the coil packaging waste becomes easier to handle after use.

Ternium's example from 2020 is instructive: they installed a Coil Master wrapper that uses a 100%
recyclable polyethylene fiber to wrap galvanized steel coils 30 28 . This multi-layer PE fiber has coatings
for elasticity and abrasion resistance but is still all-polyethylene, which means after use it can be recycled
just like PE plastic. It replaced a prior method that might have used a paper-polyethylene composite which
is hard to recycle. Ternium also ensured the ink for logos is water-based (avoiding contaminating the
recycling stream) and an inner VCI layer that prevents rust without hindering recyclability 188 18 . By
adopting this, they achieved coil packaging that is completely recyclable and eliminated components that
would go to landfill. Moreover, since steel coils often go to industrial customers, having recyclable
packaging is a plus for those customers who then don't have to pay to dispose of mixed-material waste.

Steel strapping vs. plastic strapping has sustainability angles too: Steel strapping is typically made from
recycled steel and is itself recyclable (it can go into the scrap metal recycling). Plastic strapping (PET) is also
recyclable in theory, though the infrastructure for recycling PET strapping is less widespread than for
bottles, etc. PET strap often contains recycled content (some manufacturers produce PET strap from
reclaimed beverage bottles). Using PET instead of steel can reduce weight and avoid rust, and if collected, it
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can be melted and re-extruded. Some packaging engineers lean towards PET strapping for environmental
reasons - e.g., it doesn’t require corrosion-protecting oils like steel strap might, and it can be made from
post-consumer content.

Edge protectors and side covers have also seen a shift to greener materials: - Cardboard edge protectors
are common and are usually from recycled paper and are recyclable. These often replace plastic edge
protectors. Cardboard side discs are similarly made from recycled board. - Some companies have looked at
bioplastics or biodegradable coatings for VCI papers, to ensure if they end up in environment, they
degrade. However, in industrial practice, emphasis is more on recyclability since coils are usually unpacked
in controlled environments. - Wooden elements (pallets, skids) are generally reusable or made from
sustainable sources. Some steel coils are shipped on wooden pallets - wood is biodegradable and often
reused many times. There's also a push to eliminate unnecessary wood; for example, instead of wooden
chocks, use engineered cardboard blocks that can be recycled after one use.

Reducing Plastic Use and Waste

Plastics, especially single-use, are a target for reduction. Some strategies: - Thinner, stronger films: Modern
stretch films can be pre-stretched so that less material is used per coil. Also, using just enough overlap to
seal the coil and not over-wrapping saves plastic. Automated control (setting a fixed % overlap) ensures
consistency, whereas manual wrapping might use extra layers for “safety,” wasting material. - Switching
from stretch film to paper wrapping in some cases. There is interest in wrapping coils with heavy-duty
paper (possibly with a thin biodegradable coating) instead of plastic film, at least for partial protection.
Paper can be waxed or VCI-treated and still mostly recyclable. Some mills use reinforced paper (sometimes
called “lamiflex” though that often implies lamination) which can be reclaimed. In fact, Lamiflex Group
offers Lamishield, a protective board for coils that is fully recyclable unlike wooden boards 190 191 | - Use of
returnable covers: A niche but interesting approach - for internal transport or short-range shipments,
some companies use reusable metal or heavy plastic covers that can be taken off at destination and sent
back. This is not widespread for long-distance or customer shipments, but within a company (mill to
downstream plant) it can cut waste.

Machinery improvements help here too. Pesmel’s system that optimizes cut pieces of packaging material
to coil size means they don't pre-cut a one-size-fits-all sheet that might be too large for smaller coils 23

192 Each coil gets just what it needs. This reduces scrap from trimming. Automation can also precisely
apply VCI chemicals - e.g., spray a minimal coat or use VCI emitters - rather than drenching everything in
oil or grease (which was an old method of rust prevention, messy and not eco-friendly).

Sustainable Operations and Energy

Beyond materials, making the packaging process itself sustainable is considered: - Energy efficiency of
machines (using servo drives, regenerative braking on conveyors, powering down during idle, LED lighting
on the line, etc.) reduces the carbon footprint. As noted, new lines often highlight use of efficient motors
and drives 193, - If a plant uses renewable energy or is targeting carbon neutrality, reducing energy
consumption in packaging contributes to that goal. - Minimizing packaging weight also indirectly saves fuel
in transportation of coils (lighter packaging = slightly better transport efficiency, though coil weight dwarfs
packaging weight admittedly, but for small coils it can matter).
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Recycling and End-of-Life

When coils reach customers, the customers must dispose of the packaging. Sustainable coil packaging
makes this easier and cheaper: - Single-material packaging (all cardboard, all steel, all PE) means the
customer can send it to one recycling stream. - Companies like Tata Steel have emphasized that steel (and
its packaging) is the most recycled material globally and push for packaging solutions that align with that
fact 167 194 Indeed, steel straps or steel covers can go right back into steel recycling with no quality loss. -
Some steel suppliers may even take back packaging: offering to collect the steel strapping and steel edge
protectors from customers to recycle them. This is part of extended producer responsibility. - The EOXS
case studies mention using packaging materials made from recycled steel and biodegradable plastics and
opting for recycled materials as best practice 195 1% . This demonstrates a shift to circular economy
thinking.

A specific example: some European coil deliveries use steel returnable transit packaging (RTP) - frames
or cages that coils sit in - especially for short-haul, to avoid waste. This isn't common for export but shows
innovative thinking.

Compliance and Corporate Goals

Many steel companies have sustainability targets that include packaging. For instance, a goal might be
“100% of our packaging will be recyclable or reusable by 2025". This drives investment in new packing
technology to eliminate any non-recyclable component. Ternium’'s move to 100% recyclable coil packs is a
reaction to such goals 197 28 . Likewise, Signode's sustainability program likely influences their
development of greener packaging consumables and machines that can use them.

Buckle-free strapping that shjlpack mentioned also has a sustainability angle: metal buckles were
often not recovered or were made of different metal (harder to recycle mixed with strap steel). Seal-less
strapping means nothing to remove - the strap and joint are all the same metal and go straight to scrap,
cleaner recycling and no extra parts. Similarly in PET, avoiding metal crimps means the entire strap is one
material.

Waste Management at the Plant

While the end product packaging is the focus, during packaging line operation there is also waste (off-cuts
of strap, trimmed film, broken pallets, etc.). Modern plants manage this by: - Collecting scrap strapping in
compactors or bins for recycling. - Regranulating film trim (some stretch wrap machines can edge trim and
those pieces can be collected and possibly recycled). - Reusing wooden pallets repeatedly (good pallet
management can mean a pallet is used dozens of times before being recycled or made into wood chips).

One innovative approach is using biodegradable rust preventatives instead of traditional oils or VCIs.
Some companies developed VCI papers that are fully biodegradable and don't have heavy chemicals. This
ensures that even if not recycled, the environmental harm is less.

In conclusion, the steel coil sector’s packaging is becoming leaner and greener: - 100% recyclability of all
packaging components is a near-term achievable goal (as proven by some adopters 28 18 ). - Recycled
content is being used wherever possible (strapping, paper, etc.). - Waste reduction is built into the
automation and design of processes (optimum material usage, elimination of redundant elements like
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buckles and extra wraps). - Regulatory compliance: Some regions may start regulating packaging waste
(the EU already has laws pushing for recyclable packaging). Coil suppliers are proactively adapting to avoid
future non-compliance.

From a business perspective, these sustainability efforts can also reduce costs (less material used,
avoidance of disposal fees) and enhance brand image - a win-win. As environmental considerations mount,
it's likely that in the near future, customers might even demand sustainable packaging from their steel
suppliers, making it a competitive differentiator in the market.

(For example, a large automotive OEM might prefer coils delivered in packaging that they can easily recycle in
their facility, aligning with their own zero-waste goals.)

Hence, innovation in coil packaging now intrinsically includes sustainability - just as important as speed or
cost. Industry players across the board - from material producers like Walki, to machinery makers like
Signode, to steel companies like Tata and Ternium - are collaborating to achieve more sustainable coil
logistics.

Conclusion

Packaging of cold-rolled steel coils has evolved from a labor-intensive afterthought into a high-tech, integral
part of the steel production process. Today's coil packaging lines deploy an array of advanced solutions -
heavy-duty coil cars and downenders for careful handling, automated wrapping systems that hermetically
seal coils against rust, high-tension strapping machines securing loads with precision, and robotic devices
applying labels and covers - all coordinated under intelligent control systems for maximum throughput and
consistency 1 117, These lines exemplify the principles of Industry 4.0: they are smart (collecting data at
every step), connected (integrated with plant IT and logistics), and often autonomous (requiring minimal
human intervention) 102 103 |

The leading manufacturers driving this innovation form a truly global roster. Established giants like
Signode continue to set benchmarks in coil protection and line integration, while companies like Fhope and
SHJLPACK from China bring forth cost-effective automation to a wider market 104 113 | European specialists
such as Pesmel deliver end-to-end automated coil logistics, and packaging stalwarts like Mosca, Cyklop, and
Fromm contribute their expertise in strapping and wrapping technology 142 153 . North American players
including Samuel and equipment integrators like Braner/Red Bud ensure regional needs are met with
tailored solutions. This competitive landscape spurs continuous improvement - from Signode's latest
CoilMaster wrappers to Walki's recyclable wrap materials - benefiting steel producers worldwide.

Market analysis indicates that investment in coil packaging automation is accelerating. Between 2023
and 2025, numerous projects for new lines and upgrades are underway across Asia-Pacific (the dominant
region for steel output) and in modernizing mills in Europe and North America. Growth projections of
roughly 5% CAGR in related machinery markets 163 reflect how mills are allocating capital to improve
packaging efficiency, reduce labor costs, and meet stricter quality requirements. By 2032, one can expect
the majority of high-volume steel coils to be packaged on automated lines, with developing regions
catching up in automation as labor cost advantages erode and quality expectations rise.
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Cost considerations, once a barrier, are now well understood and increasingly favorable. Upfront costs for
automation can often be recouped in just a few years through labor savings, lower damage claims, and
optimized material usage 179 169 . Companies have become savvy in evaluating ROI and are exploring
flexible financing or phased implementations to ensure these projects deliver value with manageable risk.
In essence, automated packaging is viewed not as an expense but as an investment in productivity and
reliability, much like upgrading a rolling mill or installing a new furnace would be.

Critically, coil packaging is aligning with broader sustainability goals. Innovations such as fully recyclable
packaging solutions (e.g., all-polyethylene fiber wraps, recyclable protective boards) 28 187, use of recycled
and bio-based materials, and elimination of unnecessary waste (like metal buckles or excess plastic) are
reducing the environmental footprint of steel logistics. Steel coils today can be delivered in packaging that
is not only effective but also 100% recyclable, as demonstrated by industry leaders - a development that
resonates with the steel sector’s push to be greener across the value chain.

In conclusion, the domain of large-scale cold-rolled steel coil packaging lines is experiencing a period of
remarkable progress. Mainstream technological solutions now offer end-to-end automation - from coil
off-take to a strapped, wrapped, and labeled product - with such reliability and finesse that packaging is no
longer a bottleneck but a value-adding step ensuring product integrity. Global industry trends point to
even more integration (with logistics and inventory systems), smarter controls (leveraging Al for quality and
maintenance), and sustainable practices (approaching zero waste packaging) in the coming years. Steel
producers investing in these advanced packaging lines are reaping benefits in efficiency, safety, customer
satisfaction, and compliance, thereby strengthening their competitiveness in a demanding market. The
steel coil packaging line of 2025 and beyond is a showcase of industrial innovation - heavy-metal
engineering meets digital intelligence - wrapping one of the world’'s oldest materials with some of the
newest technologies available, quite literally.

Sources: Main details and claims in this report are supported by industry references, including product
literature from Signode ' 117, technical insights from Pesmel 20 23, and analysis from packaging
machinery experts 102 104 among others. These illustrate the state-of-the-art solutions and market
perspectives as of 2024-2025, underscoring the transformation underway in coil packaging.
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