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Hot-Dip Galvanizing vs Other Zinc Coatings

Comparison guide for coating method, coating data, fabricated geometry, corrosion performance and application selection.

Batch Hot-Dip Galvanizing Electro-Galvanizing / Zinc Plating Pre-Galvanized Steel

Sheet or tube coated
before fabrication

Fabricated part Zinc deposited by
immersed in molten zinc electrochemical process

1. Why the Difference Matters

The word galvanized can describe several zinc coating routes, but their protection mechanism is not the same. Batch hot-dip galvanizing is performed after fabrication by
immersing the finished steel part in molten zinc. Electro-galvanizing deposits zinc by an electrochemical process, usually for smoother and thinner coatings. Pre-galvanized
steel is coated as sheet, strip or tube before later cutting, forming or assembly.

For corrosion-sensitive projects, the key question is not only whether zinc is present. The decision should consider coating formation, thickness reserve, edge protection,
fabrication sequence, appearance requirement, and whether welded or cut areas will remain exposed after fabrication.

Coating route Key technical data Typical acceptance focus

Batch hot-dip galvanizing Molten zinc bath commonly 815-850°F (435-455°C); ASTM B6 zinc bath chemistry Coating thickness, finish/appearance, adherence, bare areas,
requires at least 98% zinc. Coating thickness under ASTM A123 depends on material drainage/venting, repair zones.
category and steel thickness.

Electro-galvanizing / zinc plating Thin electro-deposited zinc layer; many commercial EG sheets or plated parts are in a Uniform appearance, surface smoothness, plating thickness,
low micron to tens-of-microns range, depending on specification. passivation/oiling, indoor corrosion demand.

Pre-galvanized steel Continuous hot-dip coated sheet or tube before fabrication. ASTM A653 G90 equals 0.90 Coating weight designation, formed shape, cut-edge exposure,
oz/ft? total both sides, about 19 microns per side. weld repair, post-fabrication damage.

Technical note: coating values shown are typical reference values for comparison. Final acceptance should follow the purchased standard, product specification and project
inspection plan.
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2. Comparison Table

The table below compares the three common zinc coating routes from a fabrication and service-performance viewpoint.

“ Batch Hot-Dip Galvanizing Electro-Galvanizing / Zinc Plating Pre-Galvanized Steel

Coating process

Typical standards

Coating formation

Typical thickness profile

Edge/weld protection

Appearance

Best fit

Main risk

Finished steel part is chemically cleaned, fluxed and
immersed in molten zinc after fabrication.

ASTM A123, ASTM A153, ASTM F2329, ISO 1461, ASTM
A780 for repair.

Zinc reacts with iron and forms zinc-iron alloy layers plus
an outer zinc layer.

Heavier corrosion reserve; ASTM A123 minimums vary by
steel thickness/material category, with no maximum in
the specification.

Strong for immersed finished geometry when venting and
drainage are correct.

May be bright, spangled, matte or dull gray depending on
steel chemistry and coating growth.

Outdoor structural steel, pipe racks, brackets, guardrails,

utility hardware, fabricated frames.

Kettle size, venting/drainage design, coating buildup on
threads or tight holes.
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Zinc is deposited onto the steel surface by
electrochemical process.

Specification-dependent; commonly controlled by plating
thickness, passivation and appearance requirements.

Zinc layer is deposited on the surface; no HDG-type
zinc-iron alloy structure.

Generally thin and uniform; often selected where smooth
surface and controlled thin coating are important.
Limited by part geometry, throwing power and coating
specification.

Smooth and bright appearance is common, suitable for
appearance-sensitive small parts.

Indoor brackets, appliance parts, small components,
fasteners, decorative or precision items where thin zinc is
acceptable.

Lower corrosion reserve for aggressive outdoor service.

Hot-Dip Galvanizing vs Other Zinc Coatings

Steel sheet, strip or tube is continuously coated before
cutting, forming or welding.

ASTM A653/A653M for zinc-coated sheet in coils and cut
lengths; common designations include G60, G90 and
G185.

Continuous hot-dip coating is formed before later
fabrication.

G90 = 0.90 oz/ft? total both sides; approx. 19 microns per
side. Cut or welded areas need review.

Cut edges, punched holes and welds may expose
uncoated steel after fabrication.

Uniform factory finish before forming; post-fabrication
marks may need repair.

Sheet metal, light tubes, HVAC parts, conduit, purlins and
formed products in mild to moderate environments.

Post-coating cutting/welding can create exposed edges
and local corrosion paths.
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3. Application Selection by Service Condition

Outdoor steel Indoor parts Sheet/tube volume
Heavy-duty corrosion Smooth appearance Light fabrication
Fabricated geometry Thin uniform coating Mild environments

Hot-dip galvanizing is normally the stronger choice when the final fabricated part will work outdoors, where edges, welds, bolt holes and cut surfaces need protection after
fabrication. It is widely used on pipe racks, guardrails, utility structures, handrails, grating frames, steel platforms, support brackets and other assemblies exposed to
wet-dry cycles or long maintenance intervals.

Electro-galvanizing or zinc plating is more suitable where appearance, dimensional control and thin coating are more important than heavy-duty outdoor corrosion reserve.
Examples include indoor brackets, appliance components, precision small parts and components later protected by paint, passivation or controlled indoor service.

Pre-galvanized steel is efficient for high-volume sheet or tube products where the coating is applied before fabrication. It can be suitable for HVAC parts, conduit, light
frames, sheet-metal assemblies and mild environments, but cut edges, punched holes and welded zones should be reviewed because fabrication occurs after coating.

Outdoor pipe supports, racks and utility Batch HDG Finished geometry receives coating after welding, drilling and Confirm vent/drain holes and coating buildup

frames assembly. near connection areas.

Highway guardrails, posts and barriers Batch HDG or specified High exposure to splash water, road dust and wet-dry cycling. Define standard, thickness class and repair
galvanized product acceptance.

Indoor panels, appliance parts, cabinets Electro-galvanized or Smooth, uniform and thin coating is often sufficient for controlled Confirm post-painting or passivation if
pre-galvanized environments. corrosion demand increases.

Light tubes, purlins and formed sheet Pre-galvanized Continuous coating is cost-efficient for repetitive sheet/tube Check cut-edge corrosion and welded-area

products production. repair requirement.

Precision holes, threads, moving parts EG/plating or controlled HDG Thin coating helps fit-up; HDG may need reaming or post-cleaning. Define tolerances after coating before
design production.
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4. Specification and Acceptance Checklist

What to define before ordering Common mistake to avoid
- Coating route: batch HDG, electro-galvanizing/zinc plating, or pre-galvanized steel. Do not treat all zinc coatings as interchangeable. A pre-galvanized tube, an
- Standard: ASTM A123, A153, F2329, A780, ISO 1461, ASTM A653, or project specification. electro-galvanized part and a batch hot-dip galvanized frame may all be called galvanized,

. . . h . . . ; . . but they are produced by different routes and have different corrosion reserves.
- Coating requirement: minimum thickness, coating weight designation, or plating thickness. ) ) i ) )
For outdoor fabricated parts, the most important issue is often not the flat surface. It is the

- [FEIEMEREn SECMENEE? ERRiEE FIET il i IFIE.. "5k . & 47 @R, condition of welds, holes, corners, cut edges and assembly details after fabrication.

- Geometry risks: holes, threads, welds, cut edges, overlaps, hollow sections and drainage
points.

- Acceptance record: coating measurement, visual inspection, repair record and packing
condition.

5. Quick Decision Summary

Batch hot-dip galvanizing Outdoor, fabricated, long-life corrosion protection with measurable coating Kettle size, venting/drainage, coating buildup, steel chemistry and
acceptance. post-galvanizing repairs.

Electro-galvanizing / zinc plating Smooth appearance, thin uniform coating, indoor or controlled service, precision Lower zinc reserve and limited suitability for aggressive outdoor
fit. exposure unless supported by other protection.

Pre-galvanized steel Economical continuous-coated sheet/tube for light fabrication and mild to Cut edges, punched holes, welded zones and coating damage after
moderate environments. fabrication.

Best practical rule: if the component is welded, drilled or cut before coating and will be exposed outdoors, batch hot-dip galvanizing normally gives better protection of fabricated
details. If the part is thin, appearance-sensitive, or used indoors, electro-galvanized or pre-galvanized steel may be more economical and easier to fit.
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