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New moisture & basis weight infrared sensor for Qualiscan QMS 

Infralot IMF-R / IMF-T



INFRALOT IMF
Infrared sensor (transmission and reflection) for moisture and basis
weight for the Qualiscan QMS quality control system

IMF-R (Reflection): For one-sided measurement of coatings and
light-weight products
IMF-T (Transmission): For measurement of the product's overall
thickness and composition

Important product-specific parameters such as moisture (material
moisture), coating weights or the organic components in nonwo-
vens can be measured during the production process by analysing
light energy in the near-infrared (NIR) range. This is done non-
destructively and without adversely affecting the product‘s charac-
teristics.
NIR sensors of the Infralot IMF are based on the classic filter
measuring principle. However, this is updated with the very latest
optical components and in accordance with the most recent trends
in optical measuring technology.
No filter wheel – Same-spot measurement
With filter wheel systems, the wavelengths for dry (reference) and
wet conditions are measured with a time delay. This can lead to
measurement inaccuracies, which are particularly disadvantageous
for inhomogeneous products such as thin nonwovens.
Mahlo's new simultaneous filter measures all wavelengths simulta-
neously and at the same spot. This eliminates measurement inac-
curacies and allows a same-spot measurement of reference and
absorption resonances.

Customer benefits
✓ Non-destructive, continuous determination of

various parameters of product webs
✓ Same-spot measurement dry/wet – optimized

measuring accuracy
✓ No moving parts - wear-free and low-mainte-

nance
✓ Broad range of applications through use of var-

ious measuring wavelengths

Light-specific wavelengths can excite the atomic bonds of certain
molecules to oscillate. These amount to a multiple of the basic res-
onance of the molecules. A large part of the incident light energy is
absorbed by the material being measured.

IR-Reflection, IR-Transmission:
Moisture, Basis weight

Device versions

Area of application

Principle of operation

Infralot IMF
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If the light energy reflected or transmitted by the material to be
measured is examined separately for each wavelength, a rela-
tionship is established between the degree of absorption of this
resonance wavelength and the number of absorbing molecules.
Dependent on the moisture content in the product, the light energy
absorbed alters significantly at the resonance wavelength of the
water molecule
For stable measurements in practice, the measured light energy
of the resonance wavelength is compared with other reference
wavelengths at which no absorption occurs.

1

Absorption of IR energy through water

1 Representative absorption

1
2

3

Determination of paper moisture by absorption of IR energy (here
the absorption spectra of paper at different moisture levels can be
seen)
1 Water + cellulose
2 Water
3 Cellulose

Diagrams

Product highlights
✓ Non-radioactive
✓ Static simultaneous

filter – simultaneous
measurement of all
wavelengths

✓ Smart sensor with
microprocessor

✓ High spectral resolu-
tion

✓ Insensitive to product
flutter and soiling

Infralot IMF
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MEASURING METHOD
Moisture, Basis weight
Water and other materials absorb light in the infrared range. Water
and other materials can be differentiated through different spectral
ranges. The moisture content and basis weight of different mate-
rials can be determined by measuring the weakened radiation.
IR measurement is especially suitable for the area of residual
moisture and all materials that exhibit an absorption spectrum in
the infrared range. The complete product thickness can be mea-
sured with a transmission measurement. This is necessary when
the total composition of the material is of interest.

Measurement of the IR reflection is used primarily to determine
the top layer or coating without measuring the underlying substrate
material.

Infrared transmission / reflection

IR transmission principle

IR reflection principle

Measuring method
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TYPICAL APPLICATIONS
Transmission measurement of moisture and basis weight

With the double-sided transmission sensor Infralot IMF-T products
can be measured with penetrating infrared radiation. This is neces-
sary when the total composition of the material is of interest.
Mahlo's double-sided measuring frame can accommodate up to 5
sensors. A commonly used combination is the simultaneous meas-
urement of basis weight and moisture.

The nonwoven manufacturer controls basis weight and moisture in
its Spunlace lines with Qualiscan QMS from Mahlo.
All images with courtesy of Selcuk Iplic

A Qualiscan QMS with a Webpro M scanner measures basis
weight with beta sensor and moisture with an infrared sensor.

Installation at Selcuk Iplik , Turkey

Typical applications

Transmission measurement of moisture and basis weight 
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Reflective moisture measurement
The reflecting Infralot IMF-R infrared sensor can be used for the
measurement of one-sided coatings or light-weight products. It is
installed in a one-sided measuring frame of the type Uniscan M
or Uniscan S. Measurement of the IR reflection is used primarily
to determine the top layer or coating without measuring the under-
lying substrate material.

Because of the single-sided design, the traversing frame easily
finds space on existing lines. The measuring sensors can hereby
be positioned above, below or to the side of the scanner. Pos-
sible applications include foil calendering, nonwoven applications
and pulp drying, extrusion coating and coating or impregnating of
paper, cardboard, films/foils or textile.

Main screen of the Qualiscan software with an overview of the
moisture measurement by lateral profile (top), trend (middle) and
2D trend (bottom)

Typical applications

Reflective moisture measurement 
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TECHNICAL DATA
Infralot IMF
Specification Value Unit

Measurements Basis weight & Moisture  

Type IMF-R IMF-T  

Measuring principle Reflection of
infrared light

Transmission of
infrared light

 

Measuring range Basis weight 1 Paper ~ 10 - 30 ~ 10 - 200 g/m²

Nonwoven ~ 10 - 60 ~ 10 - 500

Measuring range Moisture 1 ~ 0,2 - 15 ~ 0,2 - 15 % H2O

~ 0,2 - 10 ~ 0,2 - 30 g/m²

Measuring range Coating 1 0,2 - 200 - g/m²

Repeatability depending on calibration  

Measuring gap 10 / 15 / 30 10 / 15 / 30 / 60 mm

Temperature range without cooling 10 - 50 °C

1) Measuring range and measuring accuracy depending on the
material (analysis of material sample necessary)

Technical data

Infralot IMF 
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Mahlo GmbH + Co. KG ‑ Germany

Donaustr. 12

93342 Saal / Donau

Telephone:  +49-9441-601-0

Fax:  +49-9441-601-102

Email:  info@mahlo.com

Mahlo Italia S.R.L. ‑ Italy

Via Fiume 62

21020 Daverio

Telephone:  +39-0332-94-95-58

Fax:  +39-0332-94-85-86

Email:  mahlo.italia@mahlo.com

Mahlo America Inc. ‑ USA

575 Simuel Road

Spartanburg S.C. 29304

Telephone:  +1-864-576-6288

Fax:  -

Email:  mahlo.america@mahlo.com

Mahlo Ouest S.R.L. ‑ Belgium

Quartum Center

Hütte 79 - Bte 10

4700 Eupen

Telephone:  +32-87-59-69-00

Fax:  +32-87-59-69-09

Email:  mahlo.ouest@mahlo.com

Mahlo España S.L. ‑ Spain

Calle Luxemburgo nº 4

08303 Mataro (Barcelona)

Telephone:  +34-938-640-549

Email:  mahlo.espana@mahlo.com

Mahlo Shanghai Rep. Office ‑ China

Bldg 2, 569 Hua Xu Road

Xu Jing Town

Shanghai 201702

Telephone:  +86-1390-1804736

Email:  frank.fei@mahlo.com

✓Service partners in over 100 countries
✓Direct service and spare parts delivery

within 24 hours
✓Remote diagnostic system
✓Service Hotline: +49-180-5062456
✓WWW.MAHLO.COM

Best-possible technical support and know-how transfer are written in capital letters at Mahlo. 
Thanks to an international network of agencies and service centres, customers have at their 
disposal competent support worldwide. We are there for you 365 days a year, 24 hours a day. 
Just get in touch with us! 

Monitoring and control systems, automation 

MAHLO GUARANTEES QUALITY. 
WORLDWIDE, IN YOUR VICINITY. 
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