
 

Design Considerations for Wash Down Environments 

Standards organizations have developed requirements for the sanitary fabrication, construction, and design of food 

equipment. Three leading organizations in the US are 3-A Sanitary Standards, the National Sanitation Foundation (NSF), 

and Underwriters Laboratories (UL).  Consideration must be taken when designing equipment for said industry to 

support safe food and adequate sanitation programs, and to ensure that equipment surfaces are resistant to the daily 

exposure to corrosive food products and harsh cleaning and sanitizing chemicals. 

Materials 

When designing for wash down or a harsh environment, material selection is a critical consideration.  The use of 

incompatible materials can lead to corrosion and rust accumulation on the surface of the machine. Such build up can 

lead to contamination of the product or process and can be in violation of FDA and USDA regulations. 

An important material selection criterion is chemical compatibility with the wash-down fluid. Commonly, high-

temperature (80 deg C), high-pressure (10,000 kPa) water is used for cleaning, but in more rigorous sanitation 

procedures, other caustic chemicals could be present.  Stainless steel has proven to be a viable option for material 

construction in order to withstand corrosion against wash-down media.  Different grades of stainless steel are available 

for different levels of protection against corrosion. It is important to find the correct balance between engineering 

properties (like hardness and strength) and corrosion resistance when selecting the appropriate grade of stainless steel. 

For example, the American Iron and Steel Institute (AISI) commonly recommends 300 series stainless steel for food 

contact surfaces.  3-A Sanitary Standards require 316 (or 18/10) stainless steel for most surfaces. They allow the use of 

304 stainless steel if it is polished, and if not, only for utility usage (e.g., pipes) and restrict the use of 303 stainless steel. 

Other materials that have been approved, but are not commonly used, include: 

 Titanium - excellent durability and corrosion resistance (especially in an acidic environment); however, its use is 

limited by high cost.  

 Platinum - excellent corrosion-resistant material. Cost of this rare material would prohibit its use.  

 Gold - has been approved as a food contact surface in certain 3-A Sanitary Standards.  Typically used as a solder 

material in limited quantity due to high cost 

 Aluminum - can be used where wash-down requirements are not as harsh.  Has poor corrosion resistance and must 

be coated with an acceptable material.  Coatings such as nickel, Teflon, and polytetrafluoroethylene are common.   

 

 

 



Surfaces to eliminate bacterial build-up 

In addition to keeping surfaces clean of rust and corrosion, it is also important to eliminate areas that help promote 

bacterial growth. Surfaces should be easy to clean with the wash-down fluid. Negative geometries or dead space can 

introduce ledges for bacteria and contamination build-up. Round, polished surfaces are ideal for runoff during the wash-

down process. 

Joints, rivets, and recessed fasteners are all places that could potentially trap food and other microorganisms, even 

during wash down, and should be used minimally. 

In general, permanent joints should be continuous, and all food contact surfaces should be: 

 smooth 

 impervious  

 free of cracks and crevices 

 free of sharp corners 

 nonporous 

 nonabsorbent 

 non-contaminating 

 nonreactive 

 corrosion resistant 

 durable and maintenance free 

 nontoxic 

 cleanable 

Texture or finish of surface must be smooth and free of cracks and crevices.  Ground or polished stainless steel surfaces 

must meet a No. 4 ground surface, and unpolished meet a No. 2B or mill finish. The 3-A Sanitary Standards development 

group has recently adopted an industry recognized method for determining an acceptable food contact surface termed 

roughness average or Ra value. The Ra is determined using a sensitive instrument (termed a profilometer) that employs 

a diamond-tipped stylus to measure peaks and valleys in a relatively smooth surface. 

 

Sealing 

Sealing is an important design feature for harsh environments to help protect the longevity of the components used on 

machines.  For a component such as a motor, IP69K requirements say that the product must be protected for wash-

down pressures up to 10,000 kPa along with liquid temperature up to 80 deg C. Venting or positive air pressure may also 

be necessary to offset the pressure differential between the inside of the motor and the atmosphere that commonly 

occurs during wash down. If not taken into consideration, a vacuum effect may draw moist air and liquids into the 

component causing failure. A vent with a hose running to a clean “dry” air location will help to prevent this from 

occurring and will prolong the life of the product. 

Conclusion 



Parker Hannifin has made sure to keep the aforementioned in mind when designing products that are specific to 

certain industries and environments.  An example would be the MPW Stainless Steel Servo, which has incorporated 

the following into its design: 

 The use of 300 series stainless steel with an electro polished housing 

 Sealed and tested to IP69K 

 FDA-approved lubricants and thread locks 

 Vented housing 

 Single-piece construction front flange and housing to eliminate unnecessary seams 

Additional details can be found on www.parkermotion.com/mpw 
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