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1. Anatomy of a Pultrusion Line

A pultrusion line is a sequence of stations that converts raw fiber and resin into a continuous cured profile. Every
supplier arranges the same core stations in the same order; what differs between suppliers and price points is
how each station is engineered. Understanding the stations lets you compare quotations line by line instead of
comparing headline prices.

- What it does What varies between machines

Creel rack (fiber payoff)

2 Reinforcement guides &

mat/veil dispensers

3 Resin impregnation

4 Preforming

5 Heated die

6 Puller

7 | Flying cut-off saw

8 Controls / PLC

Holds roving packages and feeds them
under controlled, even tension

Aligns rovings and unrolls mat, stitched
fabric, and surfacing veil in the correct layer
order

Wets the reinforcement with catalyzed resin

Squeezes out excess resin and brings the
wet pack close to its final shape before the
die

Shapes and cures the profile; typically
0.6—-1.2 m long with multiple heating zones

Grips the cured profile and pulls the whole
train through the die

Travels with the profile and cuts it to length
without stopping the line

Coordinates die temperatures, pull speed,
clamp timing, saw synchronization, and

Number of creel positions; tension control
method; ceramic vs. steel guides

Number of mat/veil stations; guide
adjustability; fabric width capacity

Open dip bath vs. straight-through bath vs.
closed resin-injection box (required for
polyurethane)

Number and adjustability of preform plates

Number of zones (3-6 typical); temperature
control accuracy; one-piece vs. split cavity

Caterpillar (belt) vs. hydraulic reciprocating
clamp; pulling force; clamping length

Abrasive vs. diamond blade; length control;
dust extraction / coolant

Relay logic vs. PLC; data logging; recipe
storage; HMI quality

safety interlocks

The practical takeaway: when two quotations differ widely in price, the difference is almost always inside this
table — puller type and force rating, number of heating zones, control system, and which stations are included
at all. Ask every bidder to quote against the same station list.

2. The Specs That Matter When Comparing Machines

Brochures list dozens of parameters. These eight decide whether the machine fits your product and your
factory. Typical ranges below are compiled from published specifications of established equipment suppliers
(Pultrex, KraussMaffei iPul, Liberty Pultrusions, and Asian manufacturers) — see References. Treat them as
orientation, not as acceptance criteria.

Pulling force ~1 t lab/small lines to 24 t+ Must exceed the pulling resistance of “What is the continuous rated
on large standard machines;  your largest profile with headroom for pulling force, and how is it
up to ~40 t on heavy startup, cold weather, and die wear. derived for my profile drawing?”
parallel-pull systems Undersized pull force is the most
common cause of a line that cannot run
its intended product mix.

Profile envelope = From ~200 x 60 mm on small Hard limit on the profiles you can ever “Confirm maximum profile width

(max W x H) machines to ~1,200 x 350 run. Width is set by the die bed and and height, and the die mounting
mm and beyond on large puller opening; height by daylight dimensions.”
frames between clamps.
Pulling speed ~0.1-1.5 m/min for Speed x uptime = output. But cure, not = “What speed can you guarantee
range thermoset structural profiles; = the motor, sets the real speed for each  for my wall thickness and resin

up to 3 m/min on PU injection = profile. A wide, stable low-speed range
lines; rebar lines run faster matters more than a high top speed.
per strand (Section 3)

system?”
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Die heating 3-6 independently controlled =~ Zone count determines how precisely “How many zones, what
zones & control | zones typical; thermoset die = you can shape the temperature profile controller accuracy (x°C), and
temperatures roughly through the die — the single biggest are zones logged?”
100-180 °C depending on lever on cure quality, surface finish, and
resin speed.
Clamping Caterpillar belt vs. hydraulic Clamps must grip without crushing or “Clamping force per clamp,
mechanism reciprocating clamps; marking the profile. Longer clamping clamping length, and how grip
clamping length ~0.8-1.5 m length distributes grip force — pads are changed.”
important for thin-wall or cosmetic
profiles.
Saw & length Flying saw with abrasive or Length tolerance and cut quality on “Length tolerance at my cut
control diamond blade; coolant/dust  every piece you ship. Diamond blades length, blade type, and dust
extraction optional last far longer in glass-filled profiles; extraction scope.”

dust control is a workplace-health
issue, not a luxury.

Installed power Small caterpillar lines: ~2—6 Defines your electrical connection, “Installed and typical running kW,
kW drive + ~10 kW heating. cabling, and running cost. Heating is supply voltage/phase, and peak
Mid-size hydraulic lines: often the larger load and runs demand at startup.”
~6—-30 kW drive + 10-18 kW = continuously.
heating

Control system Relay logic on budget PLC control with recipes and “PLC brand, HMI language
machines; PLC + HMI on temperature logging shortens options, recipe storage, and
production lines; servo drives = changeovers and gives you quality remote-support capability.”
on premium pullers records for customer audits.

Rule of thumb: buy pulling force and profile envelope for your largest planned product, not your current one —
you cannot retrofit either. Speed, zones, and controls can often be upgraded later.

3. Sizing the Line to Your Product Mix

The right frame size follows from what you intend to sell. Four common product strategies lead to four different
line configurations.

Small profiles, rod, and rebar (up to ~50 mm)

Solid rod, small tubes, stakes, and rebar are low pulling-force products. A compact caterpillar line of roughly 3-5
t pulling force handles them comfortably. Because each strand is light, output economics come from running
several strands or multiple dies in parallel rather than from a bigger machine.

GFRP/FRP rebar lines

A rebar line is a profile line plus one defining extra station: a helical winding unit that wraps fiber around the
still-soft bar (or forms the rib in the die) to create the surface rib that bonds to concrete, followed by a post-cure
section. Published rebar lines cover diameters of roughly 4-35 mm, run two to six bars simultaneously, and
reach on the order of 1-6 m/min per strand — far faster than structural profile lines because the cross-section is
small and cures quickly. When comparing rebar lines, compare meters per hour of saleable bar (strands x
speed x uptime), not motor size.

Structural profiles (angles, channels, I-beams up to ~300 mm)

This is the classic mid-size market. Typical pulling-force requirements published by equipment suppliers:
roughly 2-5 t for small profiles, 5-10 t for medium sections, and 10 t or more for large or thick-wall sections. A
10-20 t hydraulic reciprocating-puller line with 4+ heating zones is the workhorse configuration here.

incomepultrusion.com Page 3 of 7



IncomePultrusion Pultrusion Machine Buyer's Guide

Wide panels and sheet piling (300 mm—-1 m+ wide)

Wide, thin profiles drive the profile envelope and die cost, not necessarily the pulling force. Check maximum die
width and clamp opening first; ask how the supplier handles warpage control across wide sections — zone
count and preforming matter more here than anywhere else.

Resin system decides the impregnation station

Standard polyester and vinyl ester run in an open dip bath — simple, cheap, proven. Polyurethane requires a
closed resin-injection box with a metering/mixing unit: PU reacts too fast and is too moisture-sensitive for an
open bath, but rewards you with higher line speeds (up to ~3 m/min published on injection lines) and tougher
profiles. Epoxy runs in either, depending on pot life. Decide the resin system before the machine: retrofitting
injection onto a bath line is possible but never free.

Creel capacity

Count the rovings in your largest profile’s layup, add margin for future products, and specify that many creel
positions. Running short of creel positions forces splices and tension compromises that show up as quality
problems. Creel racks are cheap compared to everything downstream — do not economize here.

4. New vs. Used, and the Options That Actually Pay Back

New vs. used — honest guidance

Pultrusion machines are mechanically simple and long-lived; suppliers routinely state 15-25+ year service lives
with proper maintenance, and used lines do change hands. A used line can make sense when (a) its profile
envelope and pulling force clearly cover your product mix, (b) you can inspect it running, and (c) you have local
mechanical and hydraulic skills. The hidden costs are real: dies almost never transfer (they are made for a
specific profile), control systems on older machines may be relay-based with no recipe storage, heating
elements and hydraulics may be near end-of-life, and there is no commissioning support. For a first line —
especially an export buyer without a local service network — a new line with commissioning and training
included usually reaches stable production faster and cheaper in total than a bargain used line debugged alone.

Options worth paying for
* Resin injection box — mandatory for polyurethane; also reduces styrene emissions and resin waste on
other systems. Pays back if PU is in your roadmap.

» Servo puller drive — tighter speed control and lower energy use than hydraulic; worth it for thin-wall,
cosmetic, or carbon profiles where speed stability shows in the surface.

* Gel-coat / surfacing-veil station — if you sell outdoor or architectural profiles, this is not optional in practice.

e Die temperature logging — inexpensive, and turns quality disputes into data. Strongly recommended for any
line supplying certified structural profiles.

e Quick-change die cart / die handling — pays back fast if you change dies more than occasionally; dies are
heavy, hot, and precise.

e Online slitter — for wide panel products slit into multiple strips; eliminates a secondary operation.

Options to question

Oversized pulling force “for safety” (capital and energy you never use), maximum top speed on a structural line
(cure will not allow it), and automation levels beyond your labor-cost reality.

5. Total Cost of Ownership

The machine price is typically only part of the first-year cost of a running line. Budget for all of the following.
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Dies

Each profile needs its own die, machined from tool steel, polished, and usually chrome-plated. Cost drivers:
profile complexity, size, wall-thickness transitions, and steel grade. Lead time is measured in weeks to months
and often exceeds the machine lead time — order dies early. Supplier-stated die life is on the order of
100,000-500,000 m of production, with chrome-plated dies lasting roughly 2—3x longer than unplated steel.
Whoever makes the die owns your ramp-up: a die that needs two rounds of correction from an outside
toolmaker can delay production start by months.

Energy

Published figures for standard thermoset lines run roughly 25—-45 kWh in operation, with larger machines at
45-80 kWh; die heating is the dominant continuous load. Multi-zone control saves energy by letting you run only
the heat the profile needs.

Wear parts

Puller grip pads/tracks and chains, saw blades, heating elements, hydraulic seals, and resin bath liners. All are
cheap individually; the cost is downtime when they are not on the shelf. Negotiate a first-year spares package
into the machine contract.

Commissioning and installation

Clarify in writing: who supervises installation, who pays travel and lodging for commissioning engineers, how
many days are included, and what “accepted” means — a defined trial run on your profile, at an agreed speed
and quality, is the right standard.

Training

Supplier-stated figures suggest roughly 40—80 hours for basic operator training and 80—-160 hours more for
advanced process troubleshooting, with 1-2 operators per shift on a standard line. Budget for training on your
profiles, not a generic demo.

After-sales and spares

Ask where spares ship from, typical response time for remote support, and whether the supplier will still support
the control system in ten years.

Why the die question changes the machine decision

Most line stoppages during ramp-up trace back to the die—machine interface: cure balance, pulling resistance,
surface defects. When the machine builder and the die maker are different companies, each debug loop crosses
a commercial boundary — quotes, shipping, and scheduling between two suppliers. When one supplier builds
both the machine and the dies in-house, the die is designed against a machine they know, trials run on their own
floor, and corrections are a workshop job, not a purchase order. This is IncomePultrusion’s position: we design
and build the pultrusion machines and machine the dies in our own facility, and we commission the complete
line against your profile drawings.

6. RFQ Checklist — 12 Questions to Send Every Supplier

Send the same package to every bidder. Complete, identical inputs are the only way to get comparable
quotations.

1 Profile drawings or target sizes (cross-section, wall thickness, = Drives frame size, pulling force, die cost — everything.
tolerances)

2 Resin system(s): polyester, vinyl ester, epoxy, or Decides bath vs. injection, and whether a metering unit is
polyurethane needed.
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3

10

11

12

Fiber architecture: roving counts, mat/veil layers, carbon
option

Output target: m/shift or t/year, per profile

Recommended pulling force for my profiles, with margin

Number of die heating zones and controller accuracy

Puller type (caterpillar vs. hydraulic reciprocating) and
clamping length

Control system: PLC brand, HMI language, recipe storage,
data logging

Installed power, supply requirements, and typical running
consumption

Scope of supply: creel, mixer, dies, saw, spares package —
itemized

Commissioning, training, warranty terms, and after-sales
response

Reference customers running similar profiles, and lead time

Sizes the creel rack and guides.

Lets the supplier confirm realistic speed and uptime
assumptions.

Exposes undersized offers. Orientation: = 2-5 t small,
5-10 t medium, 10 t+ large sections.

Core cure-quality spec; 3—6 zones typical.

Match to your profiles’ surface and wall thickness.

Determines changeover speed and your quality records.

Your electrician and your energy budget need this.

Prevents comparing a bare puller against a turnkey line.

The difference between a machine delivery and a running

factory.

Verifiable proof beats brochure claims; die lead time may
exceed machine lead time.

Attach if available: photos of the part or product you plan to make; a target factory layout (line length, ceiling
height); your power supply details; and an annual volume estimate per profile.

7. About IncomePultrusion

IncomePultrusion is an FRP pultrusion manufacturer based in Nanjing, China. We produce pultruded FRP
profiles in standard and custom shapes, GFRP/FRP rebar, and FRP fasteners and stakes — and we build the
production equipment itself: pultrusion machines and complete production lines, pultrusion dies and molds, creel
racks, resin mixers, and slitters. Our published machine families cover caterpillar lines from 3 t and hydraulic
lines up to 30 t pulling force, with custom configurations quoted per project up to 100-ton class clamping force.

Because die-making is in-house, tooling lead time and debug cycles stay inside one company: we design, build,
and commission complete lines, run trial profiles before shipment, and support OEM production to customer
drawings for export buyers worldwide.

Tell us what you want to produce — we will recommend a line configuration and quote it.

Email: info@incomepultrusion.com
Phone / WhatsApp: +86 138 1403 4409
Web: https://incomepultrusion.com
Address: No. 212, LanTian Road, Lukou Economical Park, JiangNing District, Nanjing, China
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Pultrex Ltd., Company Profile / Pultrusion Machinery Capacity Chart: standard machines Px180-1T to Px1400-24T (1-24 t pulling force),
profile widths 180-1,400 mm. pultrex.com/images/Company-Profile-Pultrusion-2010.pdf

Pultrex, More Speed and Efficiency in Pultrusion (white paper): pulling force 3—-20 t standard machines; working space 250x125 to
1,200%350 mm; open bath or injection box options. pultrex.com/app/uploads/2021/06/WP_Pultrex_profile_en.pdf

KraussMaffei press release, Carbon TT relies on pultrusion systems from Pultrex with iPul technology (2021): up to 2.25 m/min at 20 t
pulling force; up to 40 t in parallel operation. press.kraussmaffei.com

KraussMaffei, Fiber-reinforced plastics processing: iPul injection pultrusion at speeds up to 3 m/min.
kraussmaffei.com/en/our-processes/fiber-reinforced

Pultrex, iPul Rebar: composite rebar line at 10 m/min in two strands, ~2,700 km/year output. pultrex.com/pultrusion/ipul-rebar/
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Skoltech equipment catalog, Pultrusion machine Pultrex Rx 500-6T: 6 t pulling force, 500 mm max profile width, 5 m/min max speed, 6
heat-control zones. skoltech.ru/en/equipment/pultrusion-machine-pultrex-rh-500-6t

Liberty Pultrusions, New Pultrusion Machines: 15 t max pulling force, 60 in/min max pull speed.
libertypultrusions.com/new-pultrusion-machines/

Ashirvad Industry, Caterpillar Puller Pultrusion Machine: 1,000-4,000 kgf pulling capacity, 0.02—4 m/min, 4 heating zones, 2—-3.5 kW.
ashirvadind.com

Talabi et al., Recent and future developments in pultrusion technology (Composites Part B, 2024): pultrusion dies typically 0.6-1.2 m
long. sciencedirect.com

SW-Regener, Specialty Epoxy Resin Series (TDS): typical pultrusion die temperatures 120-180 °C; Chaparala et al. (Polymers, 2023):
vinyl ester cure studied at die settings 80-140 °C. sw-regener.com; mdpi.com/2073-4360/15/18/3808

Korth Fiber, REBAR CNC Line: GFRP rebar 4-25 mm, up to 6 m/min per line. korthfiber.com/en/cnc-rebar-line/

Zhongsheng, FRP Rebar Machine: 4-35 mm rebar, 2-line and 5-line configurations, 5-zone heating.
frpzs.com/FRP-Pultrusion-Machine/Frp-rebar-machine.html

Composite-Tech, CT4 GFRP Rebar Production Machine: 4-20 mm diameter, up to 4 bars simultaneously. composite-tech.com
GTO FRP, Inside an FRP Rebar Production Line: 25-45 kW line power; 4-6 mm bars up to 500—600 m/hour. gtofrp.com

IncomePultrusion, Pultrusion Machine and FRP Caterpillar Pultrusion Machinery product pages: YLJ hydraulic series 6-30t, LLJ
caterpillar series 3—-15 t, pulling speeds 0.1-1.5 m/min, line modules, die life, energy, and training figures as stated by the supplier.
incomepultrusion.com/pultrusion-machine/
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