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PRO-pHx Is An Environmentally Sustainable Product From 
Wagner Environmental Technologies LLC

13 GALVANIZERS NOW USING PRO-pHx

ELIMINATE ACID DISPOSAL

A:
Q: Because the design of a part was not symmetric, I wasn’t sure I could galvanize it.  When I 

did try to galvanize it, the part twisted up and was not usable.  What can I do about this? 

The design of parts to be 
hot-dip galvanized is the 
responsibility of the design 
engineer and the architect; 
however, when there is a 
part that has an asymmetric 
design (such as the beam 

in Figure 1, right,) the galvanizer should let 
his customer know the part is very likely to 
distort during the galvanizing process.  Many 
times the customer replies to dip it, but don’t 
let it distort.  If you proceed from that point, 
the customer will blame you for any distortion 
that occurs.  If the customer asks you to dip 
the part after he was told it might distort, you 
should send a written note stating you are not 
responsible for any distortion that occurs, 
since you warned him in advance distortion 
could occur.

ASTM A 384 explains different types of 
potential distortion design issues that can 
occur while galvanizing.

The most common distortion issue is the 
assembly of two different thicknesses of steel 
through welding.  When these two steels are 
put into the galvanizing kettle and brought 
up to galvanizing temperature, the thermal 
expansion proceeds at a different rate for 
each thickness of material.  This can put a 
considerable stress on the thinner material as 
it tries to expand more rapidly than the thicker 
material, but the welding together of the two 
materials does not allow for any movement 
separately.  Since the thinner material cannot 
move near the weld joint, it often relieves the 
stress build-up by distorting away from the 
weld joint.  Some common designs that have 
this issue are cages where the frame is heavier 
thickness steel, and the screen or mesh is much 
thinner steel.  Other designs have thin sheet 
steel as the panel inside a heavier steel frame, 
such as fencing or decorative items.  

The distortion of the thin steel can sometimes 
be removed after galvanizing, but other 
situations cannot be repaired.  Another 
design issue that can result in distortion 
is the asymmetrical assembly of steel 
pieces into a part to be galvanized, as in
Figure 2.  

The design of the part 
in the picture includes a 
top fl ange from channel 
material, but has no 
corresponding bottom 
fl ange to make the design 
symmetric.  

This allows the build-
up of stress during 
the thermal expansion of the part in the 
galvanizing kettle to be relieved by distorting 
the entire piece from one end to the other, 
following the most likely rolling direction of 
the steel used for the web portion of this part. 
Even symmetric assemblies can distort if they 
are constructed of very thin sheet steel.  Steel 
that is thin and bent into a particular shape can 
distort during the galvanizing process as the 
thin steel expands during the few minutes the 
part is in the 850 F galvanizing kettle.  

The high temperature induces a softening in 
the sheet steel and performs a stress relief of 
the mechanical stresses induced during the 
cold bending of the sheet.  This stress relief 
can start a distortion of the part’s shape in the 
galvanizing kettle.  A temporary or permanent 
brace may be added to the design to prevent 
this distortion from occurring.  
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Figure 3

OSHA Clarifi es 
“On site in one location”
On June 7, 2007, OSHA issued its offi cial 
interpretation of the phrase, “on site in one 
location.”  This phrase is found in OSHA’s Process 
Safety Management (PSM) of Highly Hazardous 
Chemicals (HHC) standard.  OSHA interprets “on 
site in one location” to apply “when a threshold 
quantity of a HHC exists within an area under 
the control of an employer or group of affi liated 
employers.  It also applies to any group of vessels 
that are interconnected, or in separate vessels that 
are close enough in proximity that the HHC could 
be involved in a potential catastrophic release.”  
HHC in a galvanizing facility are hydrochloric 
acid anhydrous (depending on the state OSHA’s 
interpretation of whether hydrochloric acid 
anhydrous and hydrochloric acid are the same) 
and natural gas or propane.  The PSM standard 
only applies if the HHC is above threshold 
quantities.  

OSHA’s most frequently 
questioned topics (see right) 
OSHA released the top safety and health topic 
questions handled by OSHA’s Directorate of 
Enforcement Programs in July 2007.  

THE CUTTING EDGE, cont. from pg. 6

Top 10 safety/health question 
topics (telephone): 

Indoor air quality 
Sanitation 
Bloodborne pathogens 
Powered industrial trucks 
Personal protective equipment,  

 general requirements 
Hazard communication 
Ergonomics 
Air contaminants 
Respiratory protection 
  Guarding fl oor/wall openings  

 and holes 

Top 10 safety/health question
topics (e-mail):

Bloodborne pathogens 
Indoor air quality 
Powered industrial trucks 
Hazard communication 
Personal protective equipment,  

 general requirements 
Sanitation 
Occupational noise exposure 
Air contaminants 
Medical services and fi rst aid 
  Control of hazardous energy 

 (lockout/tagout) 
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The thin walled poles in Figure 3 have a 
permanent brace welded to their wider end to 
prevent distortion of the walls of the pole during 
galvanizing.   

Some designs require an asymmetric look and 
need thin materials to fi t the assembly of the part 
in its fi nal application.  The galvanizer should 
review any asymmetric design with his customer 
before attempting to galvanize the part.  The 
earlier in the process of design the galvanizer can 
consult on the fi nal design details, the less likely 
they will be to end up with a part that cannot be 
used after.  For more details about distortion and 
design issues that can lead to distortion, review 
the information in ASTM A 384 and study the 
Design CD for either Specifi ers or Fabricators 
on the AGA website to become aware of the 
many potential causes for distortion of steel parts 
during hot-dip galvanizing.

Q&A, cont. from pg. 8

Figure 3

Melissa
Rectangle

Melissa
Rectangle




