
www.protonproducts.com An ISO 9001 company

In Process  
Measurements for  
the Metals Industry

Proton Products on line measurements 
are used throughout the global metals 
processing industry, delivering high 
performance, stable and accurate 
measurements of diameter, ovality/
roundness, line speed and length.
Many years of experience has resulted in the 
development of a range of proven, rugged 
sensor technologies that handle some of the 
toughest industry environments and applications 
encountered:

•	 	Casting and hot mills

•	 	Cold rolling mills

•	 Bar and tube mills

Steel and Aluminium  
Processes

•	 Hot casting mills, slab, 
billet and bloom

•	 Tube mills

•	 Roughing mills

•	 Hot and cold rolling mills

•	 Finishing mills and leveller 
lines

•	 Inspection tables

•	 Pickling lines

•	 Tinning and galvanizing lines

•	 Slitting lines
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Proven, rugged, reliable technology  
for the metals industry

Proton offers comprehensive experience  
in metals applications 
There are many opportunities to measure speed and length and diameter 
in metals industry processes to improve manufacturing efficiency and 
productivity, product quality and to reduce waste. Proton Products has 
provided trusted solutions to the industry for many of the key processes. 

Speed and Length Applications 
•	 Mass flow measurement 
•	 Tube mills 
•	 Rolling process elongation control 
•	 Sheer and slitting control 
•	 Automatic gauge control
•	 Part Length Measurement
•	 Cut-to-Length Control
•	 Speed Measurement
•	 Spool Length
•	 Inkjet Print Control

•	 Speed Balancing

Diameter Applications 
• Pipe and tube, seamless and welded 

• Roundness/ovality control
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SLM and SLRM gauges specific for the metals 
industry
The SLM-i4 series are unidirectional devices providing 
exceptional accuracy measurements in applications 
across the metals industry where product direction is 
unchanging.

The SLRM-i4 series offers bidirectional measurements 
and zero speed capability for tracking very small speed 
and length product movements particularly in hot and 
cold rolling applications.

The SLM-i4 and SLRM-i4 ranges are accurate to better 
than ±0.05% and each gauge has a unique UKAS 
calibration certificate

The Doppler technology is solid-state, digital based and 
ensures unrivalled reliability. 

Extreme environment protection 
All gauges can be protected to handle the harshest of 
environments. The X-BOX is ideal for applications in 
higher ambient temperatures, commonly found in hot 
mills, as well as for applications in cold rolling mills and 
bar and tube lines. 

Stand off distances and depth of field tolerances  
to suit the application
Both families of gauges offer stand off, gauge to product 
distances, from 600 mm to 2500 mm to meet each 
application need. They are also designed with wide depth 
of field tolerances allowing for product-to-gauge height 
changes that can happen in the process.

The Proton range of Doppler technology non-contact speed and length 
gauges have no slip or wear, and do not mark the product, unlike 
old style wheel followers and shaft encoders

C-Frame Solution 
This option is an industrial gauge support, consisting 
of a mounting rail, a right-angle mirror assembly and a 
safety cover, that can be mounted inside the C-Frame 
of an X-ray gauge and is suited for applications where 
thickness and speed or length are required in the same 
location.

The SLM/SLRM range of gauges connects easily to all 
standard control systems for fast commissioning and 
easy integration. 

The speed and length gauges can also be integrated with 
the Proton large diameter gauge where measurements 
of speed, length, diameter and ovality are required, 
simplifying process integration and providing auto height 
adjustment to ensure both gauges are working at the 
correct measurement distance. 

•	 High-resolution measurements track minute product 
movement in hot and cold rolling mill applications 

•	 User selectable industry connectivity 
•	 Stand off distances from 600 mm to 2500 mm 
•	 Product Present detection for high-accuracy length 

measurements
Five-year warranty 
Proton Products provide a five-year normal operation 
warranty for the 780 nm laser diodes in SLM and SLRM 
gauges.

Speed and Length Measurement

C-Frame Solution
SLM-i4 Unidirectional 
speed and length

SLRM-i4 Bidirectional and 
zero speed and length X-BOX
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Speed and Length Measurement

How the Doppler gauge works
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Fringe spacing is 
a function of laser 
wavelength and 
beam angle

Doppler frequency 
is proportional 
to speed 
and inversely 
proportional to 
fringe spacing

Speed is 
integrated to 
measure length
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Doppler pattern created at the  
point where beams converge. Doppler 
pattern not visible to the human eye

Reflected Frequency, f

MATERIAL DIRECTION

Measured
Product

Specifications: Speed and Length gauges (SLM and SLRM)

6060 100100 120120 200200 250200

Stand off 60 mm 1000 mm 1200 mm 2000 mm 2500 mm

SLM speed range 1.2 to 3000 m/min 1.7 to 3000 m/min 2.2 to 3000 m/min 3.5 to 3000 m/min -

SLRM speed range 0 to 3000 m/min 0 to 3000 m/min 0 to 3000 m/min 0 to 3000 m/min 0 to 3000 m/min

Depth of field 60 mm 100 mm 120 mm 200 mm 200 mm

Accuracy* ≤ ±0.05% ≤ ±0.05% ≤ ±0.05% ≤ ±0.05% ≤ ±0.05%

Repeatability ≤ ±0.02% ≤ ±0.02% ≤ ±0.02% ≤ ±0.02% ≤ ±0.02%

Serial I/O RS232 MODBUS RTU; PROTON ASCII code or Label; USB using RS232 – USB Converter Cable; RS485 
MODBUS RTU

Interfaces iBUS (industrial bus communications): iBUS (PROFIBUS, PROFINET, EtherNet/IP) Ethernet Modbus TCP 
(or ‘Ethernet TCP/IP’); Ethernet UDP; OPC UA compatibility: OPC UA 1.03

Output pulse 6x pulse outputs. 5 Vdc output or custom supply up to 25 Vdc. Max. 2 MHz. Configurable to 6x single-end 
pulse outputs; 1x differential quadrature output; 3x single-end quadrature outputs; 3x differential outputs. 
Opto-isolated when using PSU-BOB or BT100.

Power (SLM) 18 to 30 Vdc. 20 W 18 to 30 Vdc. 20 W 18 to 30 Vdc. 20 W 18 to 30 Vdc. 20 W 18 to 30 Vdc. 20 W

Power (SLRM) 18 to 30 Vdc. 25 W 18 to 30 Vdc. 25 W 18 to 30 Vdc. 25 W 18 to 30 Vdc. 25 W 18 to 30 Vdc. 25 W

IP rating IP67 IP67 IP67 IP67 IP67

Diode warranty 5 years 5 years 5 years 5 years 5 years

Product specifications

*: under controlled conditions
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The product range is characterized by the use of solid-state, 
no moving parts, LED and CCD 2 array technology and 
offers ultra high speed 2-axis and 3-axis measurements. 

Proton’s largest diameter pipe gauge however is different. 
It uses a rotating 6-axis system to ensure detailed 360 
degree coverage of the pipe.

•	 Up to 10,000 measurements per axis per second
•	 Precision optics protected with high strength modified 

glass windows
•	 User selectable industry connectivity
•	 Measurement range for 20 mm to 380 mm

Diameter Measurement

Proton offers a full range of DGk on line diameter gauges for metals 
process applications which provide valuable process information on pipe 
diameter and roundness/ovality

DGk60400-i4-M 6-axis 360 degree rotating gauge DGk3400-i4 3-axis gauge 
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Diameter Measurement

6-axis 360 degree rotating system

Unlike traditional laser diameter gauges, which use 
a mechanically scanned laser beam, the InteliSENS® 
DGk-i4 diameter gauge uses a solid-state technique. 

An LED light source is used to generate a broad 
collimated light beam that fully illuminates the 
measurement zone. The shadow generated by an object 
inserted into this light beam is imaged onto a CCD 
detector, and the resulting electrical signals are digitally 
processed to measure diameter. 

2-axis system 3-axis system

The DGk60400-i4-M is based on the same solid-state 
technology, but is a 6-axis rotating system that measures 
the outer diameter over 360 degrees, and generates a 
visual of the diameter and roundness of the steel bar or 
pipe.

The solid-state approach results in key advantages over 
traditional laser diameter gauges:

•	 Higher measurement speeds (not limited by 
mechanical scan time).

•	 Higher reliability and MTBF of the gauge as it suffers 
no wear from moving parts.

•	 No laser precautions are required because a non-laser 
source is used.

An entirely solid-state technology for gauging

DGk3400-i4 DGk60400-M-i4

Gate size 60 mm 1000 mm

Diameter range 10 mm to 380 mm 20 mm to 380 mm

Measurement axes 3 6

Rotating No Yes: 20 RPM

Gauge auto-height adjustment No Yes: ± 130 mm

Resolution 0.00001 mm (0.01 μm) 0.00001 mm (0.01 μm)

Cumulative scan rate 10k scan/s 10k scan/s

Light source LED LED

Power 100 to 240 V; 50/60 Hz; 200 W 342 to 418 VAC*; 50/60 Hz; up to 6 kW

IP rating IP65 IP65

Accuracy ±(50+0.05% of object diameter) μm.
Object centred in the optical gate.

±(50+0.05% of object diameter) μm.
Object centred in the optical gate.

Interfaces Ethernet, Wi-Fi (DGk3400-i4 only), OPC UA, iBUS (PROFIBUS, EtherNet/IP or PROFINET (user 
selects one for use); RS232, RS422, RS485; MODBUS RTU; PROTON ASCII code or Label; 
USB using RS232 – USB Converter Cable; RS485 MODBUS RTU

Product specifications Other diameter measurement ranges available on request.

* Other power options available to meet local requirements
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Connectivity and Process Integration

Connecting a gauge to a process is fundamental to 
gaining useful process information about measured 
parameters in real time to allow control and optimization 
of the process and visualisation of the product being 
manufactured. Only by measuring on line AND being 
connected can a user realise the key benefits of process 
improvement, reducing scrap, rework, energy usage 
and making a product in spec ensures high-quality 
competitive production.

All Proton gauges are based upon the InteliSENS® smart 
sensor concept in keeping with IOT and offering, as 
standard, full connectivity to the process. The user can 
select the appropriate protocol from those supplied as 
standard. 

Process integration is a key strength of Proton Products 
instrumentation and is provided as standard with each and every gauge 

PC software for SLM/SLRM-i4

PC software for DGk-i4
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Innovative process measurement and control solutions 

Proton Products Group was founded 
in 2000 and is a privately-owned 
British company with an 
international customer base.
We are a leading manufacturer of on line process 
measurement instrumentation and control equipment 
for use in industrial production. We continue to expand 
our product range with affordable, innovative technology 
which provides our customers with solutions that improve 
production capabilities and efficiency.

Our products make use of advanced technologies 
including laser Doppler speed and length measurement, 
laser scanning diameter measurement, CCD diameter 
measurement, high-frequency induction preheating, and 
digital control systems.

Our business has ambitious growth plans which have 
already launched us into new markets and this strategy 
will continue as we open up new markets, adjacencies 
and applications to meet our growth goals.

Proton Products InteliSENS™ is a brand name of PROTON PRODUCTS International Ltd.
Printed specifications and information contained within this publication are subject to change without notice. 
Updated: August 2026

A Global Operation

Our dedicated and experienced team of professionals 
operate within a culture of continuous improvement and 
are firmly focused on developing innovative solutions and 
high-quality products backed with excellent service. The 
Global Service team operates internationally so there is 
local, professional support globally. Proton does not rely 
upon 3rd party companies to provide support.

EuropeAsiaAmericas

Contact us

Proton Offices Proton Distributors

http://protonproducts.com/contact-us/

