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Analyzing Percent Transmission of UV-Vis to NIR Light in Welding
Filter Glass

Executive Summary

Metal welding requires extreme heat, with the arc reaching 10,000 °F, and emitting
radiation across the ultraviolet and infrared ranges of the electromagnetic spectrum.
For an unprotected welder, this amount and form of radiation can cause permanent
eye damage. The specialized glass used in welding masks allows the welder to see their
work, while providing critical shielding to keep them safe.

Optical properties of the glass used in welding masks determine how effectively the
radiation is filtered before reaching the welder's eyes. The glass must balance this
essential safety requirement with the need for the welder to clearly see the metal
components they are fusing together. Manufacturers monitor transmission properties
of welding mask glass across a wide wavelength range to ensure consistent quality and
density.

The UH4150 provides highly accurate measurements from UV to visible light to NIR
regions, with a selection of detectors and accessories to optimize measurements of
welding mask glass to ensure operator safety.
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Analytical Solution

The filter for welding filter glass is characterized by share numbers, typically ranging from 1.3 (thin)
to 16 (thick) ratings. The higher rating filters are notvisibly seen through because it is meant for the
UV wavelength welding like arc welding that is harmful to the eyes. The UH4150 can analyze the
percent transmission of the thin to medium filtered welding glass. The UH4150 can be used to verify

the percent transmission of lightfrom the UV-Vis to NIR ranges.

Key benefits of using
UH4150

—  Large compartment size to accommodate samples of varying sizes

—  Tungsten-halogen lamp provides long life for the Vis-NIR
wavelength region

—  Collimated light beam offers higher accuracy of specular reflection
and reduces scatter

—  Smallsignal-level differences at detector switching create high
accuracy, even during detector-wavelength switching

- High-performance prism-grating double monochromator system
achieves low stray light and low polarization characteristics
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Background

Welding filter glass has a range of thicknesses for the different types of welding. The filters protect
the welder’s eyes from the UV/IR and Vis welding types. The filter types include passive, ADF (auto
darkening filter), gold-coated, and color-enhanced/specialty. The passive filters are usually
gold/green color treated glass and used for durability and clarity. The ADF is an auto-changing glass
used for convenience and protection. The gold-coated glass gives a great visibility of the weld puddle
by reducing glare and provides contrast. The color-enhanced/specialty glass, usually magenta/blue
color, is used to reduce yellow flare and provide contrast.

The UH4150 can measure the percenttransmission and the percent reflection with high accuracy for
a wide range of materials. The large sample chamber and a selection of mounts make iteasy to
measure optical materials and componentsin new material development, semiconductor,

biotechnology, automotive, aerospace, and other industries.
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Analysis data

For this analysis a thick filter for Arc Welding was sent for analysis thathas a percent
transmission around zero. The y-axis is the percent transmission, and the x-axis is the
wavelength in nm. The graph below is the UV range of the thick filter on the UH4150. For
this application, the integrating sphere accessory used to analyze the sample has a cutoff
at 240 nm; anything below 240 nmis not energized. The higher thick filtered welding glass
does show that the percent transmission is remarkably close to zero.
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Figure 1. Percent transmission as a function of wavelength
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Summary

The UH4150 can provide the percent transmission of the welding glass in the
UV-Vis to NIR analysis of a variety of welding filter glass.

Visit our website for more information on UH4150. https://www.hitachi-
hightech.com/us/en/products/analytical-systems/spectrophotometers/uv-vis-

nir/uh4150/
Questions?

Contact Hitachi High-Tech America Inc., at hha.contact@hitachi-hightech.com
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