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ABSTRACT 

Improved structural parts of a thermoplastic plastic pallet 
include foam, provided Within holloWs of the structural 
component and/or upon the surfaces of the component to 
provide improved ?re resistance. 
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THERMOPLASTIC PALLET HAVING 
FOAM-FILLED OR FOAM-COATED 

STRUCTURAL PARTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims bene?t of US. Provisional 
patent application Ser. No. 60/657,488, ?led Mar. 1, 2005 
and is a continuation-in part of US. patent application Ser. 
No. 10/729,615, ?led Dec. 5, 2003, Which is a divisional of 
US. patent application Ser. No. 09/938,954, ?led Aug. 24, 
2001, now US. Pat. No. 6,705,237, Which claimed priority 
to US. Provisional patent application Ser. No. 60/227,537, 
?led Aug. 24, 2000, the entire contents of each of Which are 
speci?cally incorporated herein by reference. 

TECHNICAL FIELD 

[0002] This disclosure relates to a device for the transpor 
tation of packaged goods, and, more particularly, to a pallet 
that meets certain standards set by the Grocery Manufac 
turers Association (GMA) and others for Weight, durability, 
and strength. 

BACKGROUND 

[0003] One criterion Which is used to evaluate plastic 
pallets is to compare their performance to Wood pallets, to 
?nd if they perform equal or better than Wood pallets under 
?re conditions. In particular, Underwriters Laboratories 
(Northbrook, Ill., US.) has developed a Standard, UL 2335, 
“Classi?cation Flammability of Plastic Pallets”. The Stan 
dard is consistent With US. National Fire Protection Asso 
ciation (NFPA) Standards 231 and 231 C, Which relate to 
Warehouses and rack (pallet) storage of materials in Ware 
houses. Under the UL Standard, measurements are made of 
the rate of spread of a ?re Within a stack of pallets, heat 
release, and structural stability (resistance to collapse). 

[0004] Most common thermoplastic materials, Which may 
be used in substitution of Wood, have undesirable ?re 
related characteristics compared to Wood. On a typical 
equivalent article basis, the heat release rate of the thermo 
plastic material is substantially greater than Wood, and the 
loss of strength and resultant structural failure more rapid. 
Furthermore a plastic article can tend to melt and form into 
a burning pool of liquid. Thus, it is found that the existing 
conventional Warehouse ?re suppression systems (Which are 
generally designed for Wooden pallets) can be inadequate 
and unsafe With regard to plastic pallets. 

[0005] What is needed in the art is a plastic pallet con 
struction having good ?re resistance (Which may approxi 
mate the ?re resistance of Wooden pallets) that is also not too 
heavy, too costly, and that does not lack the combination of 
mechanical properties such as ?exural strength and impact 
strength Which a successful pallet must have. 

SUMMARY 

[0006] The above described and other disadvantages of the 
prior art are overcome and alleviated by the present ther 
moplastic pallet comprising a plastic structural member 
including a foam thereon. The thermoset foam may be 
provided on the exterior, on the interior, or on both (e.g., 
When the structural member is holloW) of plastic structural 
members. 

Oct. 26, 2006 

[0007] In one exemplary embodiment, structural thermo 
plastic members (e.g., polypropylene (PP) or high density 
polyethylene (HDPE)), such as columns, have holloWs 
Which are ?lled With thermoset foam. In another exemplary 
embodiment, the foam is a thermoset plastic, such as poly 
urethane, Which provides impact strength to the holloW 
structural section. Other foams may also be used. In another 
exemplary embodiment, the foam further includes a ?re 
retardant. 

[0008] In another exemplary embodiment, thermoset foam 
is attached to the exterior of a structural member. Both the 
interior foam ?lling and exterior foam embodiments may be 
used together. 

[0009] The foregoing and other objects, features and 
advantages of the present pallet Will become more apparent 
from the folloWing description of exemplary embodiments 
and accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Referring noW to the accompanying FIGURES, 
Which are meant to be exemplary and not limiting: 

[0011] FIG. 1 is a partial cross sectional vieW of an 
exemplary pallet column incorporating a foam therein; 

[0012] FIG. 2 is a partial cross sectional vieW of exem 
plary foam ?lled pallet deck and columns; and 

[0013] FIG. 3 is a cross sectional vieW of an exemplary 
pallet I-beam including a foam. 

DETAILED DISCLOSURE 

[0014] As is noted above, the presently described thermo 
plastic pallet includes a foam material, Which material by 
composition and placement, impart ?re-resistant to the ther 
moplastic pallet. By “?re-resistant”, as described herein, it is 
meant that the pallet has a desirable combination of prop 
erties, including ignition, burning rate, heat release rate, and 
retention of structural strength, as such are observed When 
the pallet is subjected to standard and non-standard ?re test 
conditions. For example, the presently described thermo 
plastic pallet Will generate energy at a loWer rate than such 
pallet Would otherWise generate. 

[0015] A unique plastic pallet design comprising metal 
reinforcing bars and other special features, to provide effi 
cient design, and to give strength to a pallet under normal 
and elevated temperature conditions is described in copend 
ing US. patent application Ser. No. 10/729,615. The pallet 
comprises several structural polymer or metal elements that 
are assembled and then joined together. In an exemplary 
embodiment, the pallet structure is made of polypropylene 
(PP) or high density polyethylene (HDPE). The pallet may 
have metal pieces as strengthening beams and a corrugated 
aluminum deck. The assembly nature of pallet design makes 
it convenient to have portions With differing material prop 
erties. 

[0016] HoWever, it is noted that in tests, the polyole?n 
therrnoplastics, and in particular common HDPE and PP 
have poor ?re resisting properties. By their nature they lose 
rigidity and structural strength, and they melt and can form 
puddles of burning plastic, When subjected to ?re. The metal 
deck helps in providing strength during burning, and the 
metal deck, compared to a plastic deck, reduces the rate of 
heat release. 
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[0017] When there are structural sections of plastic, they 
may be in cross sections Which approximate the cross 
section shape of I, H, C, O, etc., as appropriate, rather than 
being made solid, in accord With good design to lighten 
Weight and keep doWn the cost of polymer and the pallet. 
Thus, a monolithic polymer beam may be made in the 
above-described cross section shape. Lightening holes or 
analogous ?ligree structure may be used in selected areas, 
such as in the Web of an I beam. 

[0018] The pallet component shapes may be complex, but 
approximations of those various features are used. HoWever, 
insofar as ?re resistance is concerned, these approaches also 
have the undesirable effect of providing a greater surface 
area of the plastic member When it partially burns through, 
and that enhances the propensity for burning in an oxidiZing 
environment. The present application provides a good solu 
tion to those undesirable effects by selective application of 
foam to these structural components. 

[0019] Referring noW to FIG. 1, a vertical cross section 
through a plane, just off the center of an exemplary pallet is 
illustrated. As illustrated, the exemplary pallet 20 has a base 
36 comprising of cross rails having internal metal beams 
26A, 26B, and columns 34 running up from the base 
(exemplary column 34 is illustrated as positioned at an outer 
edge 24 of pallet 20), Which support a rectangular frame 38, 
having internal metal beam 26T. A corrugated metal deck 22 
is mounted in the frame 38. It should be noted that exem 
plary components are shoWn in simpli?ed and conceptual 
manner. The beams 26A, 26B, 26T are contained Within 
solid plastic sections. In an exemplary embodiment, the 
structural components also include holloWs. More particu 
larly, the outer portion of the frame 38 and the columns (of 
Which in one exemplary embodiment, there are eight around 
the periphery and one in the center) may be holloW. The 
holloWs 30 of the columns are illustrated as partially or fully 
?lled With foam, Which in one embodiment may be a 
semi-rigid closed cell polyurethane foam. Depending on the 
nature of the holloWs in the frame (With regard, e.g., to 
design for impact resistance, etc.), and manufacturing limi 
tations, holloWs 32 in the frame may or may not be ?lled 
With foam. 

[0020] Referring noW to FIG. 2, another simpli?ed and 
exemplary con?guration of pallet 20A is illustrated, Wherein 
the deck 22A and columns (or feet) 34 are comprise holloW 
structural plastic. A foam is provided Within the holloW 
portions of the deck 22A and columns 34. It should be noted 
that ?lling the holloW portions of the pallet With semi-rigid 
foam may provide increase in bending or column strength 
(particularly With regard to the present embodiment). Also, 
a signi?cant increase in impact strength may be achieved. 

[0021] Any of the foam described herein may optionally 
include ?re retardants (it being understood that the presently 
described structural components including foam are bene? 
cial Without ?ame retardants). That result can be attributable 
to the fact that When the foam is con?ned Within the 
structural plastic Which de?nes the portion of the pallet, the 
portion acts largely as it Would if it Were solid. The foam 
tends not to melt When burning to the extent that the 
structural plastic Would. And of course, being largely void, 
it has less mass. Furthermore it is insulative. Second, if there 
is bum-through of the structural exterior, the ?re spreads less 
sloWly in the interior because the foam inhibits oxygen and 
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heat from reaching the other interior surfaces of the struc 
ture. Thus, the rate of burning and heat evolution of a holloW 
structural element is thus inhibited by putting foam inside of 
a holloW article. The amount of foam can also be varied 
along the length of a member, so that a controlled collapse 
of the pallet can be achieved, Where it may be desirable to 
collapse part or all of a burning pallet to reduce exposed 
surface area and consequently reduce the amount of pallet 
burn. 

[0022] In one exemplary embodiment of the invention, a 
holloW structure of HDPE or PE (for example the column 34 
of FIG. 1), having a Wall thickness of 0.050 to 0.200 inch, 
is ?lled Class I polyurethane foam having a density of 2 to 
4 lbs per cubic foot (for example, such as is supplied by 
BASF, Livonia, Mich.). The foam may completely or par 
tially ?ll the holloW portions and/or may cover the exterior. 

[0023] If a ?re retarding additive is used in the foam, an 
exemplary material is Grafguard intumescent graphite mate 
rial. The ?re retarding additive may be mixed into the the 
polymer material, e.g., polyurethane, Which Will comprise 
the foam before it is “shot” or injected into the holloW 
spaces. In one embodiment, the intumescent additive content 
is 5-20 Weight percent. Analogously With amount of foam, 
the amount of ?re retardant can be controlled according to 
the burning behavior Which is sought. Other substances may 
also be incorporated into the foam, as desired. 

[0024] The foam Which is used Will provide a thermoplas 
tic section of the pallet With improved burn test heat release 
characteristic; and preferably improved impact strength. 
When a structural element is exposed to ?re generally, or 
ignited at one end, the rate of burning is decreased compared 
to When foam is not used. Where there is foam, it is ?rst of 
all insulative. Second, its character upon burning, that it 
remains substantially in place inhibits oxygen and heat from 
reaching the surface of the HDPE structural element. Thus, 
When there is a holloW element ?lled With foam, even 
though part of the skin burns aWay, say at the ?rst end Which 
is ignited, the ?ame Will only progress according to the 
oxygen Which reaches the element on its unprotected exte 
rior, since the interior foam greatly inhibits such on the 
interior. Thus, the element, and the article as a Whole, is 
found to burn more sloWly, Which means its rate of heat 
release is desirably less, in ful?llment of meeting the aims 
of the UL Standard. LikeWise, a structure Which heats and 
burns more sloWly Will retain its structural strength for a 
longer time. Other foam materials, and other porous mate 
rials, knoWn in the art Which behave as described may be 
alternatively used in substitution of a thermoset foam or in 
combination With it. For example, ceramic or glass or 
expanded mineral foams may be used as ?llers Within a 
thermoset or other foam, or by themselves. 

[0025] In another exemplary embodiment, a molded col 
umn 34 of a pallet, having exemplary dimensions of 8><5><6 
inches, is ?lled With foam. The foam may be placed Within 
the holloW sections by injection after the pallet is formed, 
including by use of the techniques Where nubs or feet seal 
the holes of injection at the bottom of a pallet column. 

[0026] Referring noW to FIG. 3, another exemplary 
embodiment illustrates a thermoplastic structural element 
comprising an I-beam section 30 that is partially or fully 
covered With foam 42. In one exemplary embodiment, the 
foam is a loW density polyurethane foam (or other compo 
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sition foam exhibiting comparable properties) adhered to the 
surface of the structural element. The foam on the exterior 
may be someWhat less effective than ?lled interior embodi 
ments, and the foam may be susceptible to mechanical 
damage, but a signi?cant bene?t in burning characteristic is 
still realiZed. As noted above, foam may also be placed on 
the interior and exterior of a holloW member. 

[0027] It should be apparent that to the extent inclusion of 
a ?re retardant chemical is economic, does not signi?cantly 
raise Weight, and is otherWise acceptable, it may be included 
in the foam and Will likely enhance performance of the 
foam. 

[0028] Although this invention has been shoWn and 
described With respect to exemplary embodiments, it Will be 
understood by those skilled in this art that various changes 
in form and detail thereof may be made Without departing 
from the spirit and scope of the claimed invention. 

What is claimed is: 
1. A plastic pallet, comprising a thermoplastic structural 

pallet member including a foam thereon. 
2. A plastic pallet in accordance With claim 1, Wherein the 

thermoplastic structural pallet member comprises polypro 
pylene or high density polyethylene. 

3. A plastic pallet in accordance With claim 1, Wherein the 
structural pallet member is holloW and at least partially ?lled 
With foam. 

4. A plastic pallet in accordance With claim 3, Wherein the 
structural pallet member is a pallet column. 

5. A plastic pallet in accordance With claim 3, Wherein the 
structural pallet member is a deck. 

6. A plastic pallet in accordance With claim 3, Wherein the 
amount of foam is varied betWeen different parts of the 
structural pallet member. 

7. A plastic pallet in accordance With claim 1, Wherein the 
amount of foam provided on the structural pallet member is 
varied along different parts of the structural pallet member. 

8. A plastic pallet in accordance With claim 3, Wherein 
foam is provided at least partially Within a holloW of the 
structural pallet member as Well as on at least a portion of 
the exterior. 
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9. A plastic pallet in accordance With claim 1, Wherein the 
foam is a thermoset polymer foam. 

10. A plastic pallet in accordance With claim 9, Wherein 
the foam is a polyurethane foam. 

11. A plastic pallet in accordance With claim 9, Wherein 
the foam is a loW density polyurethane foam. 

12. A plastic pallet in accordance With claim 1, Wherein 
the foam is a ceramic or glass or expanded mineral foam. 

13. A plastic pallet in accordance With claim 1, Wherein 
the foam further includes a ?re retardant. 

14. A plastic pallet in accordance With claim 13, Wherein 
the foam further includes 5-20 Weight percent intumescent 
graphite .5-20 Weight percent intumescent graphite. 

15. A plastic pallet in accordance With claim 1, Wherein 
the foam covered section has a loWer rate of heat release 
during a burn test, as compared the same section Without 
foam. 

16. A plastic pallet in accordance With claim 1, Wherein 
the foam covered section has a higher impact strength, as 
compared the same section Without foam. 

17. A plastic pallet in accordance With claim 1, Wherein 
the pallet comprises a metal deck and reinforcing beams in 
solid structural plastic portions. 

18. A plastic pallet in accordance With claim 1, Wherein 
the structural pallet member approximates the cross section 
shape of l, H, C, or O. 

19. A plastic pallet in accordance With claim 1, Wherein 
the structural pallet member includes lightening holes or 
?ligree structure. 

20. A method of improving the ?re resistance of a 
structural plastic member of a pallet, comprising ?lling 
holloW portions of the structural members With polymer 
foam or adhering polymer foam to external surfaces of said 
structural members. 


