
EX1070 
Yita v. MacNeil 
IPR2020-01139

United States Patent 1
Spain et al.

[54] DRY PAINT TRANSFER PROCESS FOR
MAKING HIGH DOI AUTOMOTIVE BODY
PANELS

{75] Inventors: Patrick Leon Spain, Lowell; Keith
Lawson Truog, Crown Point, both of
Ind.

[73] Assignee: Avery Dennison Corporation,
Pasadena, Calif.

[21] Appl. No.: 402,960

(22] Filed: Mar. 13, 1995

Related U.S. Application Data

[63] Continuation of Ser. No. 346,548, Nov. 29, 1994, which is
a continuation of Ser. No. 179,765, Jan. 10, 1994, aban-
doned, which is a continuation of Ser. No. 25,827, Mar. 3,
1993, abandoned, which is a continuation of Ser. No.
873,708, Apr. 22, 1992, abandoned, whichis a continuation
of Ser. No. 424,302, Nov. 22, 1989, abandoned, which is a
continuation-in-part of Ser. No. 162,917, Mar 2, 1988,
abandoned, which is a continuation-in-part of Ser No.
31,984, Mar. 27, 1987, abandoned.

G51] Tint. C06 cccccccsssssscssecsccerscssseseececenssanecees B32B 31/00
[52] US. C0. eeecccscssssssesstssecsee 156/230; 156/231; 156/239;

156/245; 156/246

[58] Field of Seared .....ccccessscscssssesssssserssees 156/230, 231,
156/233, 235, 238, 240, 245, 239, 196,

246; 428/200, 201, 202, 203, 204

 
 
 
 
 

[56] References Cited

U.S. PATENT DOCUMENTS

2,159,693 5/1939 Gaylord, Jr. oseesssesscoesssecssseae 41/33
2,977,639 4/1961 Barkhuff, Jr. et al. wee 18/59
3,057,018 10/1962 Lawrence etal...... we. 18/59
3,253,060 5/1966 Koblitz etal...... 260/900
3,458,391 7/1969 Miller, Jr. ..2......cssscssseseccereceeres 161/189
3,459,834 8/1969 Schmitt..... . 260/898
3,493,257 2/1970 Fitzgerald et al. . 293/71
3,524,906 8/1970 Schmitt etal. .... sa» 260/900
3,654,062 4/1972 LOOW oun.eescssccescteccsccecsensnee 161/119
3,679,510 7/1972 Conley et ab. nn.eeesscccenteee 156/245

(List continued on next page.)

SLECOAT
CLGCOM
YEAR COAT
CARRIE

US005725712A

{11] Patent Number:

[45] Date of Patent:

5,725,712

Mar. 10, 1998

FOREIGN PATENT DOCUMENTS

0109313 5/1984 European Pat. Off. .
0133119 2/1985 European Pat. Off. .
0177829 4/1986 European Pat. Off. .
0178096 4/1986 European Pat. Off. .
0230364 7/1987 European Pat. Off. .
0251546 1/1988 European Pat. Off. .

(List continued on next page.)

OTHER PUBLICATIONS

Fuchs, SME Technical Paper No., FC 77-647, “A State of
the Art—Evaluation of Hot Stamping Decorative Plastic,”
dated 1977.

(List continued on next page.)

Primary Examiner—James Engel
Attomey, Agent, or Firm—Christie, Parker & Hale, LLP

[57] ABSTRACT

An automotive quality paint coat is laminated to the exterior
surface of a molded plastic car body panel. In one
embodiment, the paint coat includes an exterior clear coat
above a color coat. The clear coat and color coat are each

coated on a temporary fiexible casting sheet and dried. A
high gloss surface is transferred to the clear coat from the
casting sheet. The paint coat is then transferred from the
casting sheet to a thin, semi-flexible thermoformableplastic
backing sheet by dry paint transfer-laminating techniques.
The resulting laminate is thermoformed into a complex
three-dimensional shape of the car body panel. The pre-
formed laminate is then bonded to a plastic substrate mate-
rial by injection-cladding techniques to form the finished
article. The paint coat has sufficient elongation to retain
exterior automotive appearance and durability properties
during thermoforming without deglossing. The backing
sheet absorbs defects in the substrate material so the paint
coat retains its appearance and durability properties. The
finished article comprises a high gloss, defect-free paint coat
on the exterior of a molded plastic car body panel. Solution-
form polyvinylidene fiuoride/acrylic paint systems have
remarkably high combined gloss and distinctiveness-of-
imagelevels and durability properties.

66 Claims, 5 Drawing Sheets
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