Hot Stuff, Part Two:  Ventilation for “Hot Work”

Ventilation is an important consideration for hot work on location.  In most cases, ventilation in these areas is not designed to accommodate the hazards of hot work.  Depending on the hot work material and the airflow in the area, it may be necessary to use a respirator or a temporary local exhaust system.

There are many metals and alloys in hot work, and there are dangers that go along with them if you don’t have proper ventilation or a respirator.

· Zinc if often used in the manufacture of galvanized metals, brass, and other alloys.  Welding or cutting zinc coated material can result in “metal fume fever.”  Symptoms are similar to the flu with fever, chills, coughing, and fatigue.  The symptoms usually last less than 24 hours.

· Beryllium is used as an alloying element with copper and other base metals.  Exposure to high concentrations of beryllium can result in chemical pneumonia with shortness of breath, coughing, and fatigue.

· Iron is the main alloy element in the manufacture of steel.  During the welding process, iron oxide fumes rise from both the metal and the electrode.  This can result in irritation of the nasal passages, throat, and lungs.

· Cadmium is used as a rust-preventative coating on steel.  Exposure to high concentrations of cadmium fumes causes sever lung irritation and in some cases death.  Long-term exposure to low levels of cadmium can cause emphysema and kidney damage.

· Mercury compounds are also used to prevent rust.  Under heat of the arc or gas flame, mercury vapors can cause stomach pain, diarrhea, kidney damage, and respiratory irritation.

· Fluoride compounds are found in coatings of several types of welding fluxes.  Exposure to these fluxes may irritate the eyes, nose, throat, and produce skin rashes.  Repeated exposure can cause fluid in the lungs and bone damage.

· Welding and cutting may produce significant amounts of carbon monoxide.  Carbon monoxide is odorless, colorless, and tasteless.  Symptoms of overexposure include a dull headache, dizziness, ringing in the ears, and nausea.

· The ultraviolet light from the welding arc produces ozone and nitrogen oxides.  Gas metal arc welding, gas tungsten arc welding, and plasma arc cutting produce the greatest amount of these gases.  Symptoms of ozone and nitrogen oxide exposure include headache, chest pain, and respiratory dryness.  Excessive exposures can cause fluid in the lungs.

· Don’t weld or cut near cleaning tanks or containers containing chlorinated solvents.  Heat breaks down the vapors into very toxic gases. 

In addition to creating some of the gases listed, some types of welding and cutting also used pressurized gases such as oxygen and acetylene, which present other safety challenges on the job.

One of the greatest risks of gas welding or cutting is that of leaking gas.  You can usually smell gas, but oxygen leaks are especially dangerous because you can’t recognize them easily.  Leaking oxygen results in oxygen enriched atmosphere in which any flame, spark, or electrical fault can ignite.  Oils and greases can spontaneously ignite in the presence of pure oxygen.  Make sure when you handle oxygen tanks that you don’t use grease stained gloves, dirty hands, or soiled clothing and rags.

Before attaching a regulator, wipe the fitting and threads with a clean dry cloth.  Tighten the regulator and the oxygen hose snug with a wrench designed for this purpose.  Conduct a leak test with soapy water on the connections.  If there is a leak, don’t use that equipment.  Make sure the oxygen control knob on the blowpipe handle is closed before opening the valve on tope of the tank.  Open the valve slowly so it doesn’t surge.  

The procedure for acetylene tanks is similar except that you’ll use a different type of regulator and all of the connections are left-handed, or opposite that of oxygen tanks.  The hoses for fuel gas and oxygen should also be easily distinguishable from each other by color.  They are not interchangeable.  When working with oxyacetylene, turn off both tanks if you stop work for mort than just a couple of minutes.  If you are shutting the area down for lunch or at the end of your shift, make sure there are no open flames in the area and then bleed the lines to relieve pressure.  Another good safety precaution when cutting or welding with gas is to make sure the hoses or leads from the tank are not underneath your work where a spark or piece of slag can fall on them and burn through the hose.  Make sure the tank is not in a spot where it can become part of an electrical circuit and never strike an electrode against a tank to strike an arc.  Do not take oxygen or fuel gas cylinders into confined spaces.

A tremendous amount of heat is generated when welding or cutting, so it’s not uncommon for welders to become victims of heat stress.  Take frequent breaks and cool off by drinking water during those times when inside or outside temperatures are excessively high. Sometimes, welding and cutting creates excessive noise and haring protection equipment will also be necessary.

With hot work, you not only have to look out for yourself but for everyone around you.  Always protect co-workers and bystanders by controlling the flow of traffic safely around your job.  Shield them from the heat, fumes, and ultraviolet light from hot work.  And never assume they are watching what you do.  If you leave metal to cool, clearly mark “HOT” on it with soapstone.  Always put safety first and no one will end up getting burned.

