
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date ft ft

29 March 2012 (29.03.2012) WO 2 12/ 3 7 5 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
F16B 33/06 (2006.01) C09D 127/18 (2006.01) kind of national protection available): AE, AG, AL, AM,
C25D 3/04 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

PCT/US201 1/026223 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

25 February 201 1 (25.02.201 1) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every

12/888,148 22 September 2010 (22.09.2010) US kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

(71) Applicant (for all designated States except US): MC- ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
GARD LLC [US/US]; 3875 California Road, Orchard TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Park, New York 14127 (US). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(72) Inventors; and

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,(75) Inventors/ Applicants (for US only): MEYER, David
GW, ML, MR, NE, SN, TD, TG).

[US/US]; Boston, New York (US). LANHAM, Thomas
[US/US]; Boston, New York (US). HARTMAN, Shane Declarations under Rule 4.17 :
[US/US]; Boston, New York (US).

— as to applicant's entitlement to apply for and be granted
(74) Agent: DUFT, Walter; 8616 Main Street, Suite 2, a patent (Rule 4.1 7(H))

Williamsville, New York 14221 (US).

[Continued on next page]

(54) Title: CHROME-PLATED FASTENER WITH ORGANIC COATING

(57) Abstract: An organic-coated, chrome-plated fastener includes a
fastener body having one or more friction regions that are adapted to sl-
idably engage another structure when the fastener is used for fastening.
Some or all of the fastener body may be chrome-plated, including at

-6A least one of the friction regions. The at least one chrome-plated friction
region may be coated with an organic composition that is selected to
control a coefficient of friction of the at least one chrome-plated friction

12- -6C
region.

-6B

r
10

14- 10A

16
8B

J



w o 2012/039785 Al II 11 II I 1 Illlll I llll I I III I I I III II I II

as to the applicant's entitlement to claim the priority of Published.



CHROME-PLATED FASTENER WITH ORGANIC COATING

BACKGROUND

1. Field

The present disclosure relates to chrome-plated fasteners, including, bolts,

nuts and other coupling members.

2 . Description of the Prior Art

By way of background, chrome-plated fasteners are used in fastener

applications where the decorative properties of the chrome plating are desired. Such

applications include, but are not limited to, automotive wheel fasteners such as lug

bolts and lug nuts. Unfortunately, chrome plating increases a fastener's coefficient of

friction, which can lead to galling and seizing, causing the plating to inevitably wear

away and thereby expose the underlying metal to environmental degradation.

Commonly owned U.S. Patent No. 6,599,071 discloses a technique for selectively

plating only the portions of a fastener that remain exposed to view when the fastener

is installed. The fastener's non-exposed portions, such as the threads and the seat,

receive a protective coating (typically a zinc-rich composition) that is suitable for

these friction regions. Although this technique works well, the selective plating

process is more complicated than the conventional approach in which plating is

applied to the entire fastener.

SUMMARY

An organic-coated, chrome-plated fastener includes a fastener body having

one or more friction regions that are adapted to slidably engage another structure

when the fastener is used for fastening. Some or all of the fastener body may be

chrome-plated, including at least one of the friction regions. The at least one chrome-

plated friction region may be coated with an organic composition that is selected to

control a coefficient of friction of the region.

According to example embodiments, the organic coating may comprise a

cured resin containing a metal particulate and a friction modifier. For example, the

cured resin may comprise an epoxy, the metal particulate may comprise aluminum,

and the friction modifier may comprise polytetrafluoroethylene (PTFA). In a

particular embodiment, the organic coating may be provided by a chrome-free



aluminum-rich organic composition designed to be applied to an inorganic zinc-rich

basecoat. The organic composition may comprise (by weight) 33.0-35.0% propylene

glycol monomethyl ether acetate (PMA), 6.0-8.0% polytetrafluoroethylene (PTFA),

4.0-6.0% aluminum, 4.0-6.0% n-butyl alcohol, 3.0-5.0% dimethy glutarate, 1.0-3.0%

magnesium oxide, 1.0-3 .0% aromatic petroleum distillate, 0.0-2 .0% Stoddard solvent

and <1.0% napthalene.

According to further example embodiments, the organic coating may have a

thickness of between approximately 0.00008-0.0005 inches. The chrome plating

layer may be microporous in nature and the organic coating may adhere to the at least

one chrome-plated friction region at a 5B adhesion strength rating using ASTM

D3359-09 Method B adhesion testing.

In one example embodiment, the fastener may be configured as a bolt

having a bolt head and a threaded shank. The bolt may be entirely chrome-plated and

the organic coating may cover a threaded portion of the shank that represents a

chrome -plated friction region. The bolt may further comprise a seat that is either an

integral part of the bolt body or is mounted on the shank as a seat washer. In either

case, the seat may be entirely chrome-plated and the organic coating may cover a

portion of the seat that comprises a chrome-plated friction region.

In other example embodiment, the fastener may be configured as a nut

having a nut head, a seat and a threaded bore. The head and the seat may be chrome-

plated and the threaded bore may be optionally chrome plated. The organic coating

may covering a portion of the seat that comprises a chrome-plated friction region.

The organic coating may also covering the threaded bore if the threaded bore is a

chrome -plated friction region.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages will be apparent from the

following more particular description of example embodiments, as illustrated in the

accompanying Drawings, in which:

Fig. 1 is a side elevation view showing a bolt type of fastener;

Fig. 2 is a cross-sectional centerline view of the bolt fastener of Fig. 1;

Fig. 3 is a cross-sectional centerline view showing an example bolt fastener

installation;



Fig. 4 is a side elevation view showing another bolt type of fastener;

Fig. 5 is a cross-sectional centerline view of the bolt fastener of Fig. 4;

Fig. 6 is a side elevation view showing a nut type of fastener;

Fig. 7 is a cross-sectional centerline view of the nut fastener of Fig. 6;

Fig. 8 is a cross-sectional centerline view showing an example nut fastener

installation; and

Fig. 9 is a side elevation view showing another nut type of fastener.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

Turning now to Figs. 1 and 2, a bolt-type fastener 2 according to a first

example embodiment is shown. The fastener 2 includes a fastener body 4 having a

bolt head 6 and a shank 8. The bolt head 6 includes an end face 6A that defines a first

end of the body 4 . The bolt head 6 further includes a flanged base 6B and a sidewall

portion 6C extending between the end face 6A and the base 6B. As best shown in

Fig. 2, the shank 8 extends from the bolt head's base 6B and continues to a terminal

end 8A of the shank that defines a second end of the body 4 . The shank 8 includes a

threaded portion 8B that extends from the terminal end 8A toward the base 6B for a

suitable distance that may span some or all of the length of the shank. The shank's

threaded portion 8B is configured to be received in a threaded bore of a fastener

installation structure. One such structure could be the threaded bore TB of the vehicle

hub H in the example vehicle wheel installation shown in Fig. 3 . Note that the

profiles of individual threads on the shank 8 and the threaded bore TB are not shown

in Figs. 2 and 3 for ease of illustration.

The sidewall portion 6C of the bolt head 6 provides a tool engaging portion

of the fastener 2 . In the illustrated embodiment, the sidewall portion 6C is formed

with a six-sided hexagonal configuration for receiving a socket wrench, an end

wrench, or other conventional tool. Other standard bolt head designs, such as a four-

sided configuration, may also be used for the sidewall portion 6C. Alternatively, the

sidewall portion 6C could be configured for use with a specialized security tool. For

example, the sidewall portion 6C could be generally cylindrical but formed with a

security lock pattern (e.g., longitudinal grooves) arranged to be engaged by a

matching key having a corresponding security key pattern (e.g., longitudinal ridges).

In a further alternative configuration (not shown) the end face 6A of the bolt head 6

could provide the tool engaging portion of the fastener 2 and the sidewall portion 6C



could be formed without a tool-engaging configuration. For example, the end face

6A could be configured with a security lock pattern (e.g., a serpentine groove)

arranged to be engaged by a matching key having a corresponding security key

pattern (e.g., a serpentine ridge). The sidewall portion 6C according to such an

embodiment could then have a smooth generally cylindrical (or frustoconical) face

that cannot be easily gripped for engagement by a conventional tool.

A tapered seat washer 10 is slideably mounted on the shank 8 and

positioned to abut the base 6B of the bolt head 6 . The seat washer 10 is an

independent structure that includes a tapered outer surface 10A that is generally cone-

shaped. As shown in Fig. 2, the seat washer also includes an internal bore 10B that

fits loosely on the bolt shank 8. The seat washer's tapered surface 10A is configured

to engage a matching tapered counterbore formed in a fastener installation structure.

One such structure could be the counterbore CB of the vehicle wheel W shown in the

example vehicle wheel installation of Fig. 3 . In lieu of the seat washer surface 10A

being cone-shaped, other configurations, such as a radiused profile, could also be

used.

As can be best seen in Fig. 2, the body 4 of the fastener 2 may be entirely

covered with a chrome-plated coating 12 that is applied using a suitable electroplating

technique. Alternatively, although not shown, portions of the body 4 (such as the

head 6) could be selectively plated while other areas are not. The chrome-plated

coating 12 may comprise any desired number of plating layers, including (without

limitation) one or more copper and/nickel underlayers followed by one or more

chromium outer layers. Other chrome-plating materials and layer arrangements may

also be used. Note that reference numeral 12 generically represents any and all such

plating layers. Individual plating layers are not shown for ease of illustration. The

tapered seat washer 10 may also be covered with its own chrome-plated coating 14

that may be applied using the same type of electroplating technique used to chrome-

plate the fastener body 4 . Alternatively, the seat washer 10 could be covered with a

different type of decorative coating, such as a PVD (physical vapor deposition)

coating. The seat washer 10 could also be covered with a non-decorative coating,

such as a zinc-rich coating (e.g., zinc, zinc-nickel, etc.) or an aluminum-rich coating.

As described by way of background above, chrome plating can be

problematic when applied to fastener threads, seats and other friction regions that

slidably engage another structure. The threaded portion 8B of the shank 8 represents



one friction region of the fastener 2 because it is designed to frictionally engage a

mating threaded portion of a fastener installation structure, such as the threaded bore

TB of the vehicle hub H shown in Fig. 3 . During installation and removal of the

fastener 2, high friction forces are generated at the fastener's threaded portion 8B due

to its sliding contact with the threaded bore as the fastener rotates. As previously

stated, the tapered seat washer 10 is also designed to engage a mating structure,

namely the counterbore of a fastener installation structure, such as the counterbore CB

of the vehicle wheel W shown in Fig. 3 . Because the seat washer 10 is supposed to

spin loosely on the shank 8 of the body 4 when the fastener is installed or removed, it

may or may not represent a friction region of the fastener 2 . Whether or not the seat

washer 10 is a friction region will depend on whether and to what extent the tapered

surface 10A slides relative to the opposing counterbore.

The fastener 2 thus includes at least one, and possible two (or more) friction

regions that may be subject to large frictional forces. In order to allow the friction

region(s) of the fastener 2 to be chrome-plated without causing problems such as

galling, seizing and plating wear, at least one friction region (and preferably all such

regions) may be coated with an organic composition that is selected to control each

region's coefficient of friction. Figs. 1-2 shows a construction wherein the threaded

portion 8B of the shank 8 is coated with the organic composition, which is shown by

reference number 16. Although not shown, the tapered surface 10A of the seat

washer 10 could also be coated with the organic composition if it is anticipated that

this surface will develop friction forces in excess of a desired coefficient of friction.

By applying the organic coating 16 over the chrome-plated coating(s) in only the

friction regions where the fastener's torque-tension properties must be controlled,

other areas of the fastener 2 can maintain a decorative appearance. Moreover, the

chrome-plating operation can be simplified because the friction regions do not have to

be masked to prevent chrome-plating layer deposition thereon.

The organic coating 16 may be applied as a resin containing a metal

particulate and a friction modifier that is cured until hardened. By way of example,

the resin may comprise an epoxy, the metal particulate may comprise aluminum, and

the friction modifier may comprises a polytetrafluoroethylene (PTFA) lubricating

agent.

One material that may be used as the organic coating 16 is sold under the

designation B18 by Magni Industries, Inc. of Detroit Michigan. The B18 product is a



chrome-free, aluminum-rich organic composition designed to be applied to an

inorganic zinc-rich basecoat. Different grades of the B18 product are available

depending on the required coefficient of friction. As far as known, the B18 material

is not designed for application to chrome-plated surfaces and such usage is

contraindicated by the product literature (which specifies a chrome-free, zinc

basecoat). According to the Material Safety Data Sheet (MSDS) for the B18 product,

the material comprises (by weight) 33.0-35.0% propylene glycol monomethyl ether

acetate (PMA) (CAS Reg. No. 108-65-6), 6.0-8.0% polytetrafluoroethylene (PTFA)

(CAS Reg. No. 9002-84-0), 4.0-6.0% aluminum (CAS Reg. No. 7429-90-5), 4.0-

6.0% n-butyl alcohol (CAS Reg. No. 71-36-3), 3.0-5.0% dimethy glutarate (CAS

Reg. No. 1119-40-0), 1.0-3.0% magnesium oxide (CAS Reg. No. 1309-48-4), 1.0-

3.0% aromatic petroleum distillate (CAS Reg. No. 64742-94-5), 0.0-2.0% Stoddard

solvent (CAS Reg. No. 8052-41-3) and <1.0% napthalene (CAS Reg. No. 91-20-3).

The remaining 31.0-37.0% balance of the B18 product is proprietary to the

manufacturer and not known to applicants. Other known resin systems that could

potentially be used in the organic coating 16 include, but are not necessarily limited

to, acrylic resins, acrylic-epoxy resins, phenoxy resins, polyester resins and urethane

resins.

The organic coating 16 may be applied to at least one friction region of the

fastener 2 using a conventional technique such as dipping, spinning or spraying,

following by heat curing. For the B18 material described above, a curing temperature

of approximately 390-420° F, and more preferably approximately 400° F, may be

applied for approximately 25 minutes or as otherwise required. It will be appreciated

that other time/temperature curing regimes may be required for other coating

materials. The thickness of the organic coating 14 is preferably between

approximately 0.00008-0.0005 inches, and more preferably between approximately

0.0002-0.0005 inches. These thicknesses are small in order to control thread size.

Other coating thicknesses could no doubt also be used depending on design

preferences.

In order to be usable in practical applications, good adhesion must be

developed between the organic coating 16 and the underlying chrome-plated coating

12. In adhesion tests performed using ASTM D3359-09 Method B, chrome-plated

fasteners coated with the B18 material described above were found to adhere to the

chrome-plated fastener surfaces at a 5B adhesion strength rating. This is the highest



adhesion rating specified by the aforementioned ASTM testing procedure. In the

samples that were tested, the chrome-plated coating 1 was formed with three nickel-

plated sublayers and a single chrome-plated outer layer. The third nickel-plating layer

was applied using a conventional microporous nickel strike process in which a solid

additive was incorporated into the nickel bath to produce micropores. This resulted in

the final chrome-plated layer being microporous. The minimum micropore density

was approximately 64,000 pores/sq. in. The smallest counted pore was no smaller

than 1/10 the size of the largest pore. The target pore size average diameter was not

in excess of approximately 0.00125 inches. Other pore densities and pore sizes could

potentially also be used to achieve acceptable adhesion levels. Moreover, it is

anticipated that other plating techniques, such as those which produce a microcracked

chrome plating layer, could also be used.

Turning now to Figs. 4-5, an alternative bolt-type fastener 22 according to a

second embodiment is shown. The fastener 22 is formed with a fastener body 24 that

includes a bolt head 26, a shank 28, and also an integral tapered seat 30 instead of a

separate seat washer. Like the fastener 2, the bolt head 26 includes an end face 26A, a

base 26B, and a sidewall portion 26C extending between the end face 26A and the

base 26B. The sidewall portion 26C provides a tool engaging portion of the fastener

22. Alternatively, the bolt head 26 could be fabricated with other types of tool-

receiving configurations, including security patterns, as described above in connection

with the fastener 2 .

As best shown in Fig. 5, the shank 28 extends from the bottom of the seat

30 and continues to a terminal end 28A of the shank that defines a second end of the

body 4 . The shank 28 includes a threaded portion 28B that extends from the terminal

end 8A toward the base 6B. The shank's threaded portion 28B is configured to be

received in a threaded bore of a fastener installation structure, such as the threaded

bore TB of the vehicle hub H in the example vehicle wheel installation shown in Fig.

3 . Note that the profiles of individual threads on the shank 28 are not shown in Fig. 5

for ease of illustration. The seat 30 includes an outer surface 30A that is shown as

being tapered and generally cone-shaped, but could also be radiused or of other

configuration.

As can be best seen in Fig. 5, the body 4 of the fastener 2 may be entirely

(or selectively) covered with a chrome-plated coating 32 that is applied using a

suitable electroplating technique. Like the coating 12 on the fastener 2, the chrome-



plated coating 32 may comprise any desired number of plating layers, including

(without limitation) one or more copper and/nickel underlayers followed by one or

more chromium outer layers. Other chrome-plating materials and layer arrangements

may also be used. The tapered seat 30 may also be covered with the chrome-plated

coating 32 insofar as it is an integral part of the body 4 and the entire fastener 22 can

thus be chrome-plated without masking.

The threaded portion 28B of the shank 28 represents a friction region of the

fastener 22 because it is designed to frictionally engage a mating threaded portion of a

fastener installation structure, such as the threaded bore TB of the vehicle hub H

shown in Fig. 3 . During installation and removal of the fastener 22, high friction

forces are generated at the fastener's threaded portion 28B due to its sliding contact

with the threaded bore as the fastener rotates. The tapered seat 30 also represents a

friction region of the fastener 22 because it is designed to frictionally engage a mating

counterbore of a fastener installation structure, such as the counterbore CB of the

vehicle wheel W shown in Fig. 3 . During the final stage of fastener installation and

the initial stage of fastener removal, high friction forces are generated on the seat

surface 3OA due to its sliding contact with the opposing counterbore as the fastener

rotates.

The fastener 22 thus includes one or more friction regions that may be

subject to large frictional forces. In order to allow the friction region(s) of the

fastener 22 to be chrome-plated without causing problems such as galling, seizing and

plating wear, at least one friction region (and preferably all such regions) may be

coated with an organic composition that is selected to control each region's coefficient

of friction. Figs. 4-5 show a construction wherein both the threaded portion 28B of

the shank 28 and the tapered surface 30A of the seat 30 are coated with the organic

composition, which is shown by reference number 34. The organic coating 34 may

be the same coating described above in connection with the fastener 2 .

Turning now to Figs. 6-8, a nut-type fastener 42 according to a third

example embodiment includes a fastener body 44 having a head 46, a tapered seat 48

and an internal bore 50. The head 46 includes an end face 46A that defines a first end

of the body 44, a base 46B, and a sidewall portion 46C extending between the end

face and the base. The sidewall portion 46C provides a tool engaging portion of the

fastener 42. Alternatively, the nut head 46 could be fabricated with other types of



tool-receiving configurations, including security patterns, as described above in

connection with the fastener 2 .

The seat 48 extends from the base 46B and continues to a terminal end 48A

thereof that defines a second end of the body 4 . The seat 48 is shown as being tapered

and generally cone-shaped, but could also be radiused or of other configuration. As

shown in Fig. 7, the bore 50 includes a non-threaded entrance 50A and a threaded

portion 50B that extends from the entrance toward a blind end 50C of the bore. The

length of the thread pattern is a matter of design choice. The bore's threaded portion

5OB is configured to mount onto a threaded stud of a fastener installation structure,

such as the threaded stud TS of the vehicle hub H in the example vehicle wheel

installation shown in Fig. 8.

As shown in Fig. 7, the body 44 of the fastener 42 may be entirely (or

selectively) covered with a chrome-plated coating 52 that is applied using a suitable

electroplating technique. For example, the coating 52 may cover the entire fastener

exterior, including the head 46 and the seat 48, together with the opening 50A and the

threaded portion 50B of the bore 50. Like the coating 12 on the fastener 2, the

chrome-plated coating 52 may comprise any desired number of plating layers,

including (without limitation) one or more copper and/nickel underlayers followed by

one or more chromium outer layers. Other chrome-plating materials and layer

arrangements may also be used.

The threaded portion 5OB of the bore 50 represents a friction region of the

fastener 42 because it is designed to frictionally engage a mating threaded portion of a

fastener installation structure, such as the threaded stud TS of the vehicle hub H

shown in Fig. 8. During installation and removal of the fastener 42, high friction

forces are generated at the fastener's threaded portion 50B due to its sliding contact

with the threaded stud as the fastener rotates. The tapered seat 48 also represents a

friction region of the fastener 42 because it is designed to frictionally engage a mating

counterbore of a fastener installation structure, such as the counterbore CB of the

vehicle wheel W shown in Fig. 8. During the final stage of fastener installation and

the initial stage of fastener removal, high friction forces are generated on the surface

of the seat 48 due to its sliding contact with the counterbore as the fastener rotates.

The fastener 42 thus includes one or more friction regions that may be

subject to large frictional forces. In order to allow the friction region(s) of the



fastener 42 to be chrome-plated without causing problems such as galling, seizing and

plating wear, at least one friction region (and preferably all such regions) may be

coated with an organic composition that is selected to control each region's coefficient

of friction. Fig. 7 shows a construction wherein both the threaded portion 50B of the

bore 50 and the tapered seat 48 are coated with the organic composition, which is

shown by reference number 54. The organic coating may be the same coating

described above in connection with the fastener 2 .

Turning now to Fig. 9, an alternative embodiment of the nut-type fastener

42 is shown in which the bore 50 does not receive the chrome plating layer 52.

Alternatively, it could be the case that the non-threaded bore opening 5OA is the only

portion of the bore 50 that receives chrome plating. In this embodiment, the bore's

threaded portion 50B may be coated with a lubricious material, such as a zinc-rich

composition (not shown). Insofar as the threaded portion 50B of the bore 50 is not

chrome plated, it should not require the organic coating 54 (although such is not

precluded). The organic coating 54 does cover the tapered seat 48, with potentially

some spillover into the non-threaded bore opening 50A.

Accordingly, an organic-coated, chrome-plated fastener has been disclosed.

Although various embodiments have been described, it should be apparent that many

variations and alternative embodiments could be implemented in accordance with the

invention. It is understood, therefore, that the invention is not to be in any way

limited except in accordance with the spirit of the appended claims and their

equivalents.



CLAIMS

What is claimed is:

1. An organic-coated, chrome-plated fastener, comprising:

a fastener body;

said fastener body having one or more friction regions that are adapted to

slidably engage another structure when said fastener is used for fastening;

some or all of said fastener body being chrome-plated, including at least one

of said friction regions; and

said at least one friction region that is chrome-plated being coated with an

organic composition, said organic coating being selected to control a coefficient of

friction of said at least one chrome-plated friction region.

2 . The fastener of claim 1, wherein said organic coating comprises a cured resin

containing a metal particulate and a friction modifier.

3 . The fastener of claim 2, wherein said cured resin comprises an epoxy, said

metal particulate comprises aluminum, and said friction modifier comprises

polytetrafluoroethylene (PTFA).

4 . The fastener of claim 1, wherein said organic coating comprises a chrome-free

aluminum-rich organic composition designed to be applied to an inorganic zinc-rich

basecoat, said organic composition comprising (by weight) 33.0-35.0% propylene

glycol monomethyl ether acetate (PMA), 6.0-8.0% polytetrafluoroethylene (PTFA),

4.0-6.0% aluminum, 4.0-6.0% n-butyl alcohol, 3.0-5.0% dimethy glutarate, 1.0-3.0%

magnesium oxide, 1.0-3 .0% aromatic petroleum distillate, 0.0-2 .0% Stoddard solvent

and <1.0% napthalene.

5 . The fastener of claim 1, wherein said organic coating has a thickness of

between approximately 0.00008-0.0005 inches.



6 . The fastener of claim 1, wherein said organic coating adheres to said at least

one chrome-plated friction region at a 5B adhesion strength rating using ASTM

D3359-09 Method B adhesion testing.

7 . The fastener of claim 1, wherein said portions of said fastener body that are

chrome plated comprise a microporous chrome-plated surface.

8. The fastener of claim 1, wherein said fastener is a bolt having a bolt head and

a threaded shank, said fastener being entirely chrome-plated, and said organic coating

covering a threaded portion of said shank that comprises a chrome-plated friction

region.

9 . The fastener of claim 8, wherein said bolt further comprises a seat that is

either integral on said bolt or mounted on said shank as a seat washer, said seat being

entirely chrome-plated and said organic coating covering a portion of said seat that

comprises a chrome-plated friction region.

10. The fastener of claim 1, wherein said fastener is a nut having a nut head, a seat

and a threaded bore, said head and said seat being chrome-plated and said threaded

bore being optionally chrome plated, and said organic coating covering a portion of

said seat that comprises a chrome-plated friction region, and said organic coating

covering said threaded bore if said threaded bore is a chrome-plated friction region.

11. A method for fabricating an organic-coated, chrome-plated fastener,

comprising:

providing a fastener body;

said fastener body having one or more friction regions that are adapted to

slidably engage another structure when said fastener is used for fastening;

chrome-plating some or all of said fastener body, including at least one of said

friction regions; and

coating said at least one friction region that is chrome-plated with an organic



composition, said organic composition being selected to control a coefficient of

friction of said at least one chrome-plated friction region.

12. The method of claim 11, wherein said organic composition comprises a resin

containing a metal particulate and a friction modifier.

13. The method of claim 12, wherein said resin comprises an epoxy, said metal

particulate comprises aluminum, and said friction modifier comprises

polytetrafluoroethylene (PTFA).

14. The method of claim 11, wherein said organic composition comprises a

chrome-free aluminum-rich organic composition designed to be applied to an

inorganic zinc-rich basecoat, said organic composition comprising (by weight) 33.0-

35.0% propylene glycol monomethyl ether acetate (PMA), 6.0-8.0%

polytetrafluoroethylene (PTFA), 4.0-6.0% aluminum, 4.0-6.0% n-butyl alcohol, 3.0-

5 .0% dimethy glutarate, 1.0-3 .0% magnesium oxide, 1.0-3 .0% aromatic petroleum

distillate, 0.0-2 .0% Stoddard solvent and <1.0% napthalene.

15. The method of claim 11, wherein said organic composition is coated to a

thickness of between approximately 0.00008-0.0005 inches.

16. The method of claim 11, wherein said organic composition adheres to said at

least one chrome-plated friction region at a 5B adhesion strength rating using ASTM

D3359-09 Method B adhesion testing.

17. The method of claim 11, wherein said portions of said fastener body that are

chrome plated comprise a microporous chrome-plated surface.

18. The method of claim 11, wherein said fastener is a bolt having a bolt head and

a threaded shank, said fastener being entirely chrome-plated, and said organic coating



covering a threaded portion of said shank that comprises a chrome-plated friction

region.

19. The method of claim 18, wherein said bolt further comprises a seat that is

either integral on said bolt or mounted on said shank as a seat washer, said seat being

entirely chrome-plated and said organic coating covering a portion of said seat that

comprises a chrome-plated friction region.

20. The method of claim 18, wherein said fastener is a nut having a nut head, a

seat and a threaded bore, said head and said seat being chrome-plated and said

threaded bore being optionally chrome plated, and said organic coating covering a

portion of said seat that comprises a chrome-plated friction region, and said organic

coating covering said threaded bore if said threaded bore is a chrome-plated friction

region.

21. An organic-coated, chrome-plated fastener, comprising:

a fastener body;

said fastener body having one or more friction regions that are adapted to

slidably engage another structure when said fastener is used for fastening;

all of said fastener body being chrome-plated with a chrome-plating layer,

including said one or more friction regions;

said chrome-plated friction regions being coated with an organic composition,

said organic coating being selected to control a coefficient of friction of said chrome-

plated friction regions;

said organic coating comprising a cured resin containing a metal particulate

and a friction modifier;

said cured resin comprising an epoxy, said metal particulate comprises

aluminum, and said friction modifier comprises polytetrafluoroethylene (PTFA);

said organic coating being a chrome-free aluminum-rich organic composition

designed to be applied to an inorganic zinc-rich basecoat that comprises (by weight)

33.0-35.0% propylene glycol monomethyl ether acetate (PMA), 6.0-8.0%

polytetrafluoroethylene (PTFA), 4.0-6.0% aluminum, 4.0-6.0% n-butyl alcohol, 3.0-



5.0% dimethy glutarate, 1.0-3 .0% magnesium oxide, 1.0-3 .0% aromatic petroleum

distillate, 0.0-2.0%> Stoddard solvent and <1.0%> napthalene;

said organic coating having a thickness of between approximately 0.00008-

0.0005 inches;

said organic coating adhering to said at least one chrome-plated friction region

at a 5B adhesion strength rating using ASTM D3359-09 Method B adhesion testing;

and

said chrome plating layer being microporous.
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