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Abstract Value Proposition: Lower cost and equivalent or
improved performance for conventional coatings,

Electrophotographic technology can be used for powder nanocoatings

coating and printing on a variety of substrates, including metal.
Advantages include: better uniformity and thinner coatings than
conventional powder coating; the ability to prime, print colors,
topcoat, and cure in a single pass through a curing system; the

= Better uniformity, thinner coatings than
conventional powder coating

ability to use higher coating speeds than are generally used with = Higher coating speeds than used with liquids
liquids; reduced emissions of volatile organic compounds = Reduced drying, curing, maintenance, capital
(VOCs); as well as reduced drying, curing, maintenance, and costs

capital costs. This technology also enables production of
nanocoatings and composite coatings with enhanced properties,
such as improved chip and scratch resistance, chemical
resistance, and heat resistance.

= Reduced environmental costs (> $120M/yr in
US for cans alone). Reduced VOC emissions
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Powder Coating on Metal with Direct Application of Powder Coatings to Metal Substrate
. with Rotating Magnetic Brush
Electrophotographic Technology

= Magnetic carrier particles form a brush
on the development roller.

Eric Stelter, Patrick Lambert, Joseph Guth, .
Vern Lincoln, Bret Johnston, Michael Frauens

The powder () is attracted to the
carrier particles (+).

The rotation of the outer roller and the
Kodak magnetic core impart motion to the
chains of developer.

Bias voltage applied to metallic shell
moves powder to substrate.

¢ Kodak
Idea: Apply powders electrographically as an alternative to Application: Nanocoatings and composite coatings
solvent coating or conventional electrostatic spray powder with significant performance improvements over
coating. conventional coatings
Protective coatings = Nanopartlcles fo_r functlone_il coatings can be _dlspersed
. . in powder material or applied to powder particles as a
° COIIS_ (rolls and sheeting), cans, surface treatment, as shown at right (patent pending).
architectural panels = Small size of nanocoated, electrographically applied
powder particles produces a high-quality composite Applications
'{ material with good uniformity of nanoparticles after include:
F fixing, fusing, or heat treating. 'a'::':;’rea‘:;‘h““
E = Composite coatings with multiple thin layers can be resistance,
made due to small size of electrographically applied chemical and
powder particles. heat resistance

Multiple layer coatings can be cured in a single pass
through an oven or curing system.

° Kodak
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Conventional Coil Coating Line

© Cleaning and pretreatment
@ Primer coating

© Top coating

© Laminating or embossing
© Reciling for shipment

Why the market will want to use our capability for powder
coating...

Cost
...TCO curve

Key Coating Costs per Square Meter
Environmental Advantages 25 microns of polyester topooat plus 5 & 7 ricrons of primer

... 30% of manufacturing
maintenance and plant capital so70

5 expenditures spent on $065 .
2\4 e environmental control! 060
o $055 ..
© Baremeal s ncoled : ... accelerated effects if 250 Tl
Soil splicing $045 = — —
® Accumulator stack (entry) adopted as MCAT 5040
© Metal degreasing, cleaning, rinsing and chemical pretreatment 05 k
g Eﬂ’r}:g o i Featuring & Capability 5030
® Cmmwv'e; neeecie ... matte finishes, perforated  sp25
@ Coating unit—top coat applied one o both sides and textured surfaces, some  $020 T T T !
© Curing oven performance advantages 00 05 10 15 20
© Laminating-one or bath sides, or embossing
@ Accumulator stack (exit) Process Speed (fs)
® Recoiling finished mecal
. 1 http:/lwww.coilcoati ider.cfm?CFID=22177998CFTOKEN=65542148
Source: www.coil ing.org i oil Coating iati Kodak 9 Kodak

Magnetic Brush Coating Process: Experimental Equipment

= Metallic substrate

= Coating apparatus
with magnetic rollers
and drive motors

= Power supplies for
bias voltage to roller

= Motors and motor
speed controllers

= Powder reservoir and
feed mechanism

= Powder: Reprocessed
and modified
commercial polyester
powder paint
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Business Opportunity Dynamics

Overpri
Coatings and Paint Market 2000 e
All "Paint" = 34B Euro

.\ Global Can
1.6B Euro

600+ lines Current Target

Powder Coatings

Wood 36BE =
.| uro
2.8B Euro Global Coil

1.0B Euro Plastics
1000+ lines .8 B Euro

!

= Growth of the coil and the powder markets historically exceeds GDP growth.
= Market share growth is due to environmental and workflow advantages.

Source: DSM Resins
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Deposition Rates

= Deposition of powder
with rotating magnetic
brush has exponential
behavior.
Extrapolation to high
speeds is
straightforward.
Powder area density
can be increased by
increasing bias
voltage applied to
magnetic brush.

Powder Area Density vs. Web Speed
(Log Plot)

-
o
o

Powder Area Density
gl(sq m)
o
o
I

1 T T

’—D—‘. Figh Setpoints Black DT
B_Lower Setpoints Black D1 Web Speed m/s

8 Kodak

Author Biography

Dr. Eric Stelter works on electrographic development and related
technology at Eastman Kodak, where he is a Senior Scientist in
Advanced Development for the Graphic Communications Group. He has
been granted more than 35 patents in this field. He began his career at
Eastman Kodak Company after receiving his Ph.D. in physics from the
University of lllinois. He is an active member of IS&T, the American

870

Physical Society, and the American Association for the Advancement of
Science.

Society for Imaging Science and Technology




	155
	46
	219
	245
	18
	119
	57
	137
	100
	103
	63
	104
	101
	165
	116
	69
	127
	159
	199
	130
	86
	140
	150
	151
	226
	246
	223
	167
	222
	175
	185
	186
	85
	71
	109
	75
	58
	93
	61
	99
	124
	205
	98
	247
	200
	237
	134
	162
	80
	201
	102
	89
	178
	147
	146
	215
	111
	183
	115
	154
	74
	113
	114
	177
	253
	11
	33
	22
	24
	38
	40
	8
	9
	19
	14
	15
	92
	195
	156
	67
	70
	181
	221
	68
	94
	231
	83
	95
	96
	53
	133
	112
	225
	148
	62
	168
	230
	170
	66
	189
	232
	172
	214
	257
	54
	169
	174
	160
	126
	55
	52
	143
	84
	157
	120
	184
	163
	117
	78
	135
	136
	192
	252
	3
	28
	23
	20
	34
	43
	27
	47
	48
	64
	121
	76
	141
	216
	224
	211
	188
	190
	202
	82
	118
	244
	212
	105
	227
	196
	97
	243
	158
	65
	123
	206
	166
	138
	125
	152
	72
	209
	51
	110
	161
	204
	194
	233
	144
	128
	228
	234
	235
	255
	250
	249
	42
	17
	7
	39
	44
	16
	2
	21
	254
	25
	12
	37
	31
	50
	73
	106
	198
	229
	164
	56
	142
	176
	87
	187
	179
	180
	90
	81
	197
	239
	182
	242
	193
	203
	60
	122
	59
	88
	79
	107
	207
	149
	139
	171
	210
	236
	258
	240
	256
	241
	36
	30
	26
	10
	29
	32
	5
	6
	35
	4
	41
	45
	49



