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Fourth stage: Fresh Water ambient rinse with 30 - 45 second dwell times. 
Fifth stage: Non-Chrome seal rinse with reverse osmosis water, with 30 - 45 second 

dwell times. 

• Liquid High Solids Polyester Paint:

Cardinal High Solids Baking Enamel, 9000 Series, was applied at the recommended film 
thickness in accordance with Cardinal Industrial Finishes' Technical Data Sheet. 

The primary attributes of this paint are excellent edge coverage and low curing 
temperatures (Reference Figure 1.1) 

High Solids Polyester Paint: 

Property: 

Hardness (Pencil) 
Impact Resistance (in. lbs.) 
Salt Spray 
Condensing Humidity 
Cure Range 

(Figure 1. 1): Properties of High Solids Baking Enamel 

• T.G. I.C Electrostatic Powder:

Range: 

H-2H
60 (F)-160 (R)
500 + Hours
500 + Hours
10 minutes @ 375° F

15 minutes @ 350° F

Cardinal Polyester Triglycidyl lsocyanurate (T.G.I.C.) powder, T-Series, was applied at 
the recommended film thickness in accordance with Cardinal Industrial Finishes' 
Technical Data Sheet. The primary attributes of this powder are its excellent mechanical 
properties at high film thicknesses and good edge coverage. This powder also provides 
excellent over-bake color stability. (Reference Figure 1.2) 

T.G. I.C Electrostatic Powder: 

Property: 

Hardness (Pencil) 
Impact Resistance (in. lbs.) 
Salt Spray 
Condensing Humidity 
Cure Range 

(Figure 1.2): Properties of Polyester T.G.I.C Powders 
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Range: 

H-2H
60 (F)-160 (R)
1,000 + Hours
1,000 + Hours
10 minutes @400° F

30 minutes @300° F



LIQUID AND ELECTROSTATIC POWDER PAINT DESCRIPTIONS (Continued): 

• Epoxy Primer:

Cardinal Powder Epoxy Primer, product number: E305- GR533, was applied at the 
recommended film thickness in accordance with Cardinal Industrial Finishes' Technical 
Data Sheet. The primary attributes of this powder are its excellent corrosion and 
adhesion properties to various substrates. (Reference Figure 1.3) 

Property: 

Hardness (Pencil) 
Impact Resistance (in. lbs.) 
Salt Spray 
Condensing Humidity 
Cure Range 

Epoxy Primer: 

(Figure 1.3): Properties of Powder Epoxy Primers 

• Epoxy Powder:

Range: 

2H 
60 (F) - 60 (R) 
1,000 Hours 
1,000 Hours 
10 min. @ 400°F 

Cardinal Epoxy Powder, product number: E305 - GR533, was applied at the 
recommended film thickness in accordance with Cardinal Industrial Finishes' Technical 
Data Sheet. The primary attributes of this powder are its excellent durability and chemical 
resistance. 

(Reference Figure 1.4) 

Property: 

Hardness (Pencil) 
Impact Resistance (in. lbs.) 
Salt Spray 
Condensing Humidity 
Cure Range 

Epoxy Powder: 

(Figure 1.4): Properties of Epoxy Powder 

4 

Range: 

2H 
60 (F) - 60 (R) 
1,000 Hours 
1,000 Hours 
10 min. @ 400°F 



Expanded 
Metal (Mesh) 

Angle Iron 

Electro-
Galvanized 

G-90

Cold Rolled 
Steel 

Perforated 
Cold Rolled 
Steel 

A-60

TABLE 1: 
Film Thickness I Hours of Exposure Results 

(Un-Scored) 

A Series B Series C Series 

POLYESTER T.G.I.C. EPOXY 
LIQUID POWDER PRIMER WITH 

T.G.I.C. 

1.1 to 3. 3.0 to 3. 7 mils POWDER 

398 hours@ 1019 hours@ 1019 hours@ 
2.2 mils 3.5 mils 6.5 mils 

Sample 1A: Sample 1B: Sample 1C: 
214 hours@ 1019hours@ 1908 hours @ 
1.1 mils 1.5 mils 5.0 mils 

Sample 2A: Sample 28: Sample 2C: 
686 hours@ 1908 hours@ 1908 hours@ 

1.4mils 3.5 mils 5.6 mils 

Sample3A: Sample 3B: Sample 3C: 
686 hours@ 1908 hours@ 1908 hours @ 

3.1 mils 3.0 mils 4 .4 mils 

Sample 4A: Sample 4B: Sample4C: 
686 hours@ 1908 hours@ 1908 hours @ 
1.2 mils 3.0 mils 4.6 mils 

Sample 5A: Sample 5B: Sample 5C: 
686 hours@ 1019hours@ 1908 hours @ 

1.5 mils 3.7 mils 6.4 mils 

Sample 6A: Sample 6B: Sample 6C:

686 hours@ 1908 hours@ 1908 hours @ 

1.5 mils 3.6 mils 4.6 mils 

D Series 

EPOXY 
POWDER 

686 hours@ 
3.6 mils 

Sample 1D: 
1019hours@ 
1.5 mils 

Sample 2D: 
1908 hours@ 
3.8 mils 

Sample 30: 
1908 hours@ 
1.4 mils 

Sample 4D: 
1908 hours@ 
3.1 mils 

Sample SD: 
1019 hours@ 
4.0 mils 

Sample,6D: 
1908 hours@ 
3.4 mils 

Table 1: Defines the applicable substrate tested and the paint type used in this 
evaluation . Film thickness measurements and hours of exposure are provided to 
demonstrate the performance characteristics and the benefits associated with each 
process . 
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Un-Scored Results Summary: 

(A Series) Polyester Liquid: 

Sample#: Blistering: Rusting: Hours: Mils: Status: 
Mesh Entire piece Edges 398 2.2 Pulled 
1A (Angle) Over all edges Edges 214 1.1 Pulled 

2A (EG) slight blistering None 686 1.4 Pulled 
3A (G-90) some blistering None 686 3.1 Pulled 
4A (CRS) Blisters on edges None 686 1.2 Pulled 
5A (Perf) On edges of mesh Edges 686 1.5 Pulled 
6A (A-60) Very slight Edges 686 1.5 Pulled 

(B Series) T.G.I.C Powder: 

Sample#: Blistering: Rusting: Hours: Mils: 

Mesh None Entire Piece 1019 3.5 

1 B (Angle) Small Along Edges 1019 1.5 

28 (EG) None None 1908 3.5 

38 (G-90) One Blister None 1019 3.0 

48 (CRS) None None 1908 3.0 

58 (Perf) On edge Along Edges 1019 3.7 

68 (A-60) None None 1908 3.6 

(C Series) Epoxy Primer with T.G.I.C Powder: 

Sample#: Blistering: Rusting: Hours: Mils: 

Mesh None Slight in Corners 1019 6.5 

1C (Angle) None None 1908 5.0 

2C (EG) None None 1908 5.6 

3C (G-90) None None 1908 4.4 

4C (CRS) None None 1908 4.6 

SC (Perf) None None 1908 6.4 

6C (A-60) None None 1908 4.6 

(D Series) Epoxy Powder: 
Sample#: Blistering: Rusting: Hours: Mils: 

Mesh None On front side 686 3.6 

1 D (Angle) Few Spots on Coating 1019 1.5 
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20 (EG) 
30 (G-90) 

40 (CRS) 
50 (Pert) 
60 (A-60) 

Electro-
Galvanized 

G-90

Cold Rolled 
Steel 

Perforated 
Cold Rolled 
Steel 

A-60

None 
None 
None 
None 
None 

None 
None 
Slight on edge 
On front side 
Slight on edge 

TABLE 2: 

1908 

1908 

1908 

1019 

1908 

3.8 
1.4 
3.1 
3.1 
3.4 

Film Thickness / Hours of Exposure Results 
Scored 

A Series B Series C Series 

HIGH SOLIDS T.G.I.C. *EPOXY
BAKING POWDER PRIMER WITH
ENAMEL T.G.I.C.

POWDER

Sample 2A: Sample 28: Sample 2C: 
686 hours@ 1019 hours@ 1908 hours @ 
1.0 mils 3.1 mils 5.5 mils 

Sample 3A: Sample 38: Sample 3C: 
686 hours@ 1019 hours@ 1908 hours @ 
2.5 mils 3.8 mils 5.5 mils 

Sample4A: Sample 48: Sample 4C: 
686 hours@ 1019 hours@ 1908 hours @ 
2.0 mils 3.6 mils 5.1 mils 

Sample 5A: Sample 58: Sample 5C: 
N/A NIA N/A 

Sample 6A: Sample 68: Sample 6C: 
686 hours@ 1019 hours@ 1908 hours @ 
1.5 mils 3.4 mils 4.4 mils 

D Series 

EPOXY 
POWDER 

Sample 2D: 
1908 hours@ 
2.3 mils 

Sample 30: 
1908 hours@ 
1.6 mils 

Sample 4D: 
1908 hours@ 
1.5 mils 

Sample 50: 
N/A 

Sample 60: 
1908 hours@ 
2.5 mils 

NOTE: Angle Iron and Mesh do not appear in the scored testing due to insufficient 
surface area. 

Table 2: Defines the applicable substrate tested and the paint type used in this 
evaluation. Film thickness measurements and hours of exposure are provided to 
demonstrate the performance characteristics and the benefits associated with each 
process. 
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Scored Results Summary: 
(A Series) Polyester Liquid: 

SamQle#: ·Blistering: Rusting: Hours: Mils: Undercut: Status: 
2A (EG) All over sample along scribe 686 0.7 5/16" Pulled 
3A (G-90) All over sample along scribe 686 2.5 1/2" Pulled 
4A (CRS) Slight all over along scribe 686 2.0 1/2" Pulled 
6A (A-60) Along scribe along scribe 686 1.5 1/4" Pulled 

(8 Series) T.G.I.C Powder: 

SamQle#: Blistering: Rusting: Hours: Mils: Undercut: 
28 (EG) Medium on scribe along scribe 1019 3.1 1/8" 
38 (G-90) Few on scribe along scribe 1019 3.8 3/16" 
48 (CRS) Few on scribe none 1019 3.6 1/8" 
68 (A-60) Small on scribe along scribe 1019 3.4 3/16" 

(C Series) Epoxy Primer with T.G.I.C Powder: 

SamQle#: Blistering: Rusting: Hours: Mils: Undercut: 
2C(EG 2 on scribe none 1908 5.5 none 
3C (G-90) None Very slight 1908 5.5 none 
4C (CRS) None On scribe 1908 5.1 1/16" 
6C (A-60) None Along scribe 1908 4.4 1/16" 

(D Series) Epoxy Powder: 

SamQle#: Blistering: Rusting: Hours: Mils: Undercut: 

20 (EG) Few Along scribe 1908 2.3 on blisters 

30 (G-90) None Along scribe 1908 1.6 none 
40 (CRS) None Severe 1908 1.5 1/8" 

60 (A-60) None Along scribe 1908 2.5 none 
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TABLE 3: 
T.G.I.C. Powder Coating 

1.0-1.5 Mil Film Thickness/ Hours of Exposure Results 
Versus 3.0 -4.5 or greater Mil Film Thickness /Hours of Exposure Results 

B-Series T.G.I.C. POWDER 1.0-1.5 3.0- 4.5 
Mils Mils 

Electro - Galvanized Pulled after 185 hours Pass Pass 

G-90 Pulled after 185 hours Fail Fail 

Cold Rolled Steel Pulled after 41 hours Fail Pass 

A-60 Pulled after 185 hours Fail Fail 

Table 3: Defines the applicable substrate tested and hours of exposure results when 
coated with only 1.0 - 1.5 mil of T.G.I.C. Powder Coating vs.: 3.0 - 4.5 mil of T.G.I.C. 
Powder Coating. This table demonstrates the adverse corrosive affects that can occur if 
a supplier paints the same substrates as demonstrated for Series B, in Table 2, at a film 
thickness which is less than the recommended thickness specified in Cardinal's 
Technical Data Sheets. 

Figure 1 Figure 2 Figure 3 

Figure 1: The black mesh represents 1 mil thickness of T.G.I.C powder coat. Note the 
significant corrosion along the edges. The blue mesh represents 3.0 mil thickness 
T.G.I.C. powder. There is no apparent corrosion anywhere on the substrate. 

Figure 2: The panel on the left is a 1 mil thickness of T.G.I.C. powder coat. The 
creepage from the scribe exceeds 1 /16 inch. This signifies failure of the part. The panel 
on the right is 3 mil powder coat. The creepage is minimal. The rust that you see on this 
panel is from the scribe itself. 

Figure 3: The black angle is 1 mil thickness of T.G.I.C. powder coat. Note the total 
failure of corrosion protection. The sample on the right is 3 mil thickness of T.G.I.C. 
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RESULTS AND DISCUSSIONS 

Series A: High Solids Baking Enamel 

The results indicated that the High Solids Baking Enamel was unable to meet the 1000 
hours minimum requirement established for powder, failing at 686 hours. (All samples 
were pulled at 686 hours due to extensive blistering and failing beyond 1/16" of the 
scribe, with the exception of the expanded metal, which failed at 214 hours). 

Series B: T.G.I.C. Powder 

The results indicated that the T.G.I.C Powder, applied in accordance with Cardinal 
Technical data sheet recommendations, met the 1000 hours minimum requirement, by 
passing 1019 hours. 

The results indicated that the T.G.I.C. Powder, (applied at approximately 1.0 mil), 
demonstrated extreme corrosion at only 41 to 339 hours of exposure. This test was 
used to demonstrate the corrosive effects which would result, if a competitor were to 
extol the benefits of T.G.I.C. Powder but failed to meet the recommended film thickness 
requirements. 

Series C: Epoxy Primer with T.G.I.C. Powder 

The results indicated that the Epoxy Primer with T.G.I.C Powder exceeded the 
minimum 1000 hour requirement by passing 1908 hours with the exception of the 
perforated cold-rolled steel, expanded metal and angle iron which only passed 1 O 19 
hours. 

Series D: Epoxy Powder 

The results indicated that the Epoxy Powder exceeded the minimum 1000 requirement 
by passing 1908 hours with the exception of the perforated cold-rolled steel and angle 
iron, which only passed 1019 hours, and the expanded metal, which only passed 686 
hours. 
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. 

CONCLUSIONS 

Locker manufacturers rely primarily on liquid paint application as the industry standard 
for paintlng lockers. The results from the liquid Series A, (High Solids Baklng Enamel), 
indlcated extreme corrosion failure at just 686 hours of exposure. When tested at 1.0 -
1.5 mil thickness, T.G.I.C. powder has results very slmilar to the liquid. 

The B Series, (T.G.I.C. Powder), as a stand-alone finish, (without the added benefit of 
an Epoxy Primer), exceeded the corrosion results of their competitor's liquid by 314 
hours, surpassing 1019 hours on all substrates tested. This test result shows than when 
applied in accordance with the guidelines set forth in the Powder Coat manufacturers 
Technical Data Sheet, T.G.I.C. Powder offers a superior finish. This finish is a very 
durable, high quality finish that is recommended for all but the most corrosive 
environments. When applied at a thickness of 1 mil, T.G.I.C. Powder no longer provides 
the corrosion protection benefit of the thicknesses provided in the B Series testing. 

The C Series, (which utilizes the benefits of a T.G.I.C. top-coat, with an epoxy primer), 
surpassed the minimum 1000 hour requirement by passing 1908 hours on all 
substrates with the exception of mesh. The far superior results achieved over many 
substrates and the decreased incidence of blistering, indicates that the C Series, is the 
preferred finish for highly corrosive environments such as swimming pools and 
Habiterra. 

The D Series (Epoxy Powder), although providing comparable results is not 
recommended due to low QUV and over-bake resistance results. 

RECOMMENDATIONS 

Due to the outstanding performance achieved by the B Series as a stand alone finish 
on cold rolled steel, all future production should utilize the benefits associated with 
Cardinals T.G.I.C. Powder Coat. This process will provide DeBourghs' customers, with 
outstanding durability and un-surpassed corrosion protection in non - corrosive 
environments. When the environment is highly corrosive, the T.G. I.C top - coat.with 
the Epoxy primer is recommended, 
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