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compliant coat.  The bond material may be formed from a binder composition that may include an 

organic material including a nature-occurring material, a synthetic material, or any combination 

thereof.  In particular, the binder composition may include one or more reaction constituents or 

polymer constituents for the preparation of a polymer.  For example, the binder composition may 

include monomers, oligomers, resins, compounds, polymers, or any combination thereof that may 

be formed into a polymer matrix.  In specific examples, the binder composition may include alkyd 

resins, epoxies, acrylics, phenolic resins, a polyurethane composition, a urea formaldehyde 

composition, a melamine formaldehyde composition, a polysiloxane composition, or a 

combination thereof.  The binder composition may further include components selected from the 

group consisting of solvents, plasticizers, chain transfer agents, catalysts, stabilizers, dispersants, 

curing agents, reaction mediators and agents for influencing the fluidity of the dispersion.  The 

binder composition may be cured and/or crosslinked to form the bond material.   

[0006] In an embodiment, the binder composition may include alkyd resins with improved 

properties including, but not limited to, a higher molecular weight, absence of a pungent smell, 

improved hardness upon curing, increased crosslinking density, or any combination thereof, 

compared to a conventional alkyd resin.  In an embodiment, the binder composition may include 

alkyd resins obtained by reacting unsaturated fatty acids with dibasic acids and polyols, wherein 

the unsaturated fatty acids may include a higher degree of unsaturation compared to conventional 

fatty acids used to make alkyd resins.  For example, the fatty acids used to make the alkyd resins 

may include polyunsaturated fatty acids, monounsaturated fatty acids, or any combination thereof.  

Exemplary unsaturated fatty acids may include C18 unsaturated fatty acids, such as linoleic acid, 

oleic acid, and alpha-linolenic acid.   

[0007] In a particular embodiment, the alkyd resins may be made using distilled fatty acids derived 

from vegetable oils that may facilitate improved formation, property, and/or performance of the 

abrasive article.  In an example, the distilled fatty acids may be derived from sunflower oils, 

soybean oils, rapeseed oils, mustard oil, or any combination thereof.  In a particular 

implementation, the alkyd resins may be made using distilled fatty acids derived from sunflower 

oils.  In another embodiment, the alkyd resins may be made using plant oils that may naturally 

contain a higher content of unsaturation compared to an oil conventionally used to make alkyd 

resins, such as castor oil.   
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[0008] In an embodiment, the alkyd resins may be formed by using fatty acids or oils including a 

particular total content of unsaturated fatty acids that may facilitate improved formation, property, 

and/or performance of the abrasive article.  In an example, the total content of unsaturated fatty 

acids may be at least 80 wt% relative to the total weight of the fatty acids or oils, such as at least 

85 wt%, at least 88 wt%, at least 90 wt%, or at least 92 wt%.  In another example, the total content 

of unsaturated fatty acids may be up to 100 wt% or not greater than 98 wt%, not greater than 95 

wt%, not greater than 92 wt%, or not greater than 90 wt% relative to the total weight of the fatty 

acids or oils.  Moreover, the alkyd resins may be made using fatty acids or oils including a total 

content of unsaturated fatty acids in a range including any of the minimum or maximum 

percentages noted herein. 

[0009] In an embodiment, the alkyd resins may be formed by using fatty acids or oils including a 

particular total content of polyunsaturated fatty acids that may facilitate improved formation, 

property, and/or performance of the abrasive article.  In an example, the total content of 

polyunsaturated fatty acids may be at least 42 wt% for the total weight of fatty acids or oils, such 

as at least 45 wt%, at least 49 wt%, at least 52 wt%, at least 55 wt%, at least 58 wt%, or at least 60 

wt% for the total weight of fatty acids or oils.  In another example, the total content of 

polyunsaturated fatty acids may be not greater than 93 wt% for the total weight of fatty acids or 

oils, such as not greater than 90 wt%, not greater than 88 wt%, not greater than 83 wt%, not greater 

than 80 wt%, not greater than 77 wt%, not greater than 73 wt%, not greater than 70 wt%, not 

greater than 66 wt%, or not greater than 63 wt% for the total weight of fatty acids or oils.  

Moreover, the total content of polyunsaturated fatty acids may be in a range including any of the 

minimum and maximum percentages noted in embodiments herein. 

[0010] In an embodiment, the alkyd resins may be formed by using fatty acids or oils including a 

particular total content of monounsaturated fatty acids that may facilitate improved formation, 

property, and/or performance of the abrasive article.  In an example, the total content of 

monounsaturated fatty acids may be at least 3 wt% for the total weight of fatty acids or oils, such 

as at least 5 wt%, at least 9 wt%, at least 12 wt%, at least 15 wt%, at least 18 wt%, at least 20 wt%, 

or at least 23 wt% for the total weight of fatty acids or oils.  In another example, the total content 

of monounsaturated fatty acids may be not greater than 43 wt% for the total weight of fatty acids 

or oils, such as not greater than 40 wt%, not greater than 38 wt%, not greater than 34 wt%, not 

greater than 31 wt%, not greater than 29 wt%, not greater than 27 wt%, not greater than 25 wt%, 
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not greater than 22 wt%, not greater than 18 wt%, or not greater than 15 wt% for the total weight 

of fatty acids or oils.  Moreover, the total content of monounsaturated fatty acids may be in a range 

including any of the minimum and maximum percentages noted in embodiments herein. 

[0011] In an embodiment, the alkyd resins may be formed by using fatty acids or oils including 

saturated fatty acids including, for example, saturated C18-C16 fatty acids.   A more specific 

example of saturated fatty acids may include stearic acid, palmitic acid, or both.  In another 

embodiment, the alkyd resins may be formed by using fatty acids or oils including a particular 

total content of saturated fatty acids that may facilitate improved formation, property, and/or 

performance of the abrasive article.  In an example, the total content of monounsaturated fatty 

acids may be at least 0.5 wt% for the total weight of fatty acids or oils, such as at least 2.5 wt%, at 

least 5 wt%, at least 8 wt%, or at least 10 wt% for the total weight of fatty acids or oils.  In another 

example, the total content of saturated fatty acids may be not greater than 16 wt% for the total 

weight of fatty acids or oils, such as not greater than 14 wt%, not greater than 12 wt%, not greater 

than 10 wt%, not greater than 9 wt%, not greater than 7 wt%, not greater than 5 wt%, not greater 

than 3 wt%, or not greater than 1.5 wt% for the total weight of fatty acids or oils.  Moreover, the 

total content of saturated fatty acids may be in a range including any of the minimum and 

maximum percentages noted in embodiments herein.    

[0012] Alkyd resins may be made with fatty acids utilizing techniques that are known to one of 

ordinary skill in the art.  As an example, fatty acids, dibasic anhydride, polyol, and a catalytic 

amount of metallic hydroxide can be charged into a reaction kettle.  The kettle may be equipped 

with water cooled condenser and provision for Nitrogen gas circulation to maintain inert 

atmosphere.  After charging all the ingredients, heating can start to slowly increase the temperature 

to 210 ℃ over the period of 6-8 hours.  Xylene can be added to remove water from the reaction 

mixture through azeotropic distillation.  The temperature may be maintained until the completion 

of reaction.  The reaction completion can be measured in terms of acid number.  Water formed 

during the reaction can be distilled continuously.  After 8-10 hours Xylene may be removed by 

vacuum distillation and then heating may stop.  After resins cool down, Mineral Turpentine Oil 

may be added to achieve a desired solid content.  The fatty acid component can be about 55 to 75 

wt% in the total weight of the resins.  The quantity of anhydride(s) and polyol can be selected to 

achieve a desired acid number.  Acid anhydride can be selected from phthalic anhydride, maleic 

anhydride, or a mixture thereof.  Polyol can be selected from glycerol, trimethylol propane, 
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pentaerythritol, or a mixture thereof.  Metallic hydroxide can be potassium hydroxide or sodium 

hydroxide. 

[0013] In a particular example, the alkyd resins may be formed using fatty acids including 50-80 

wt% of linoleic acid, 16-30 wt% of oleic acid, and 1-15 wt% of alpha-linolenic acid (~5%).  In a 

further example, the alkyd resins may be formed using fatty acids or oils including 1-12 wt% of 

saturated fatty acids, such as stearic acid and/or palmitic acid.   

[0014] In another embodiment, the binder composition may include alkyd resins with a particular 

Iodine number that may facilitate improved formation, performance, and/or property of the 

abrasive article.  For example, the alkyd resins may have an Iodine number (also known as “iodine 

value”) greater than 58.6 gl2/100g, such as at least 59.8 gl2/100g, at least 60.3 gl2/100g, at least 

61.2 gl2/100g, at least 61.7 gl2/100g, at least 62.3 gl2/100g, at least 63.3 gl2/100g, at least 64.5 

gl2/100g, at least 65.8 gl2/100g, at least 68.2 gl2/100g, at least 70.4 gl2/100g, at least 73.5 gl2/100g, 

at least 75.2 gl2/100g, at least 77.0 gl2/100g, at least 78.5 gl2/100g, or at least 79.2 gl2/100g.  In 

another example, the Iodine number may be not greater than 150.5 gl2/100g, such as not greater 

than 148.6 gl2/100g, not greater than 145.5 gl2/100g, not greater than 142.6 gl2/100g, not greater 

than 140.5 gl2/100g, not greater than 138.5 gl2/100g, not greater than 132.4 gl2/100g, not greater 

than 128.6 gl2/100g, not greater than 125.5 gl2/100g, not greater than 112.4 gl2/100g, not greater 

than 108.6 gl2/100g, not greater than 95.5 gl2/100g, not greater than 92.6 gl2/100g, not greater than 

88.5 gl2/100g, not greater than 85.5 gl2/100g, not greater than 82.7 gl2/100g, not greater than 81.2 

gl2/100g, or not greater than 79.5 gl2/100g.  Moreover, the alkyd resins may have an Iodine number 

in a range including any of the minimum and maximum values noted herein.  

[0015] In another embodiment, the binder composition may include alkyd resins with a particular 

molecular weight that may facilitate improved formation, performance, and/or property of the 

abrasive article.  For example, the alkyd resins may have the molecular weight of greater than 12 

kDa, such as at least 15 kDa, at least 22 kDa, at least 28 kDa, at least 33 kDa, at least 36 kDa, at 

least 39 kDa, at least 42 kDa, at least 45 kDa, at least 48 kDa, at least 51 kDa, at least 53 kDa, or 

at least 56 kDa.   In another example, the alkyd resins may have the molecular weight of not greater 

than 100 kDa, such as not greater than 95 kDa, not greater than 91 kDa, not greater than 87 kDa, 

not greater than 83 kDa, not greater than 80 kDa, not greater than 77 kDa, not greater than 73 kDa, 

not greater than 69 kDa, not greater than 64 kDa, not greater than 61 kDa, or not greater than 58 
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kDa.  Moreover, the alkyd resins may have the molecular weight in a range including any of the 

minimum and maximum values noted herein.   

[0016] In another embodiment, the binder composition may include alkyd resins with a particular 

acid number that may facilitate improved formation, performance, and/or property of the abrasive 

article.  For example, the alkyd resins may have an acid number of greater than 3.2mg of KOH, 

such as at least 3.5mg of KOH, at least 3.8mg of KOH, at least 4.0mg of KOH, at least 4.2mg of 

KOH, at least 4.5mg of KOH, at least 4.8mg of KOH, at least 5.2mg of KOH, at least 5.5mg of 

KOH, at least 5.8mg of KOH, at least 6.0mg of KOH, at least 6.2mg of KOH, or at least 6.4mg of 

KOH.  In another example, the alkyd resins may have an acid number of not greater than 45mg of 

KOH, such as not greater than 41mg of KOH, not greater than 37mg of KOH, not greater than 

33mg of KOH, not greater than 28mg of KOH, not greater than 22mg of KOH, not greater than 

16mg of KOH, not greater than 12mg of KOH, not greater than 8mg of KOH, or not greater than 

7.2mg of KOH.  Moreover, the alkyd resins may have an acid number in a range including any of 

the minimum and maximum values noted herein. 

[0017] In another embodiment, the binder composition may include alkyd resins with a particular 

hardness that may facilitate improved formation, performance, and/or property of the abrasive 

article.  For example, the alkyd resins may have an oscillation hardness of greater than 31, such as 

at least 32, at least 34, at least 37, at least 39, at least 43, at least 46, at least 50, at least 53, at least 

56, at least 59, or at least 62.  In another example, the oscillation hardness of the alkyd resins is 

not greater than 120, such as not greater than 110, not greater than 105, not greater than 100, not 

greater than 96, not greater than 91, not greater than 87, not greater than 84, not greater than 81, 

not greater than 78, not greater than 74, not greater than 71, not greater than 69, not greater than 

67, not greater than 64, or not greater than 62.  Moreover, the alkyd resins may have an oscillation 

hardness in a range including any of the minimum and maximum values noted herein.  

[0018] In another embodiment, the binder composition may include alkyd resins having a 

particular enthalpy that may facilitate improved formation, performance, and/or property of the 

abrasive article.  For example, the alkyd resins may have an enthalpy of not greater than 62 J/g, 

such as not greater than 60 J/g, not greater than 57 J/g, not greater than 52 J/g, not greater than 47 

J/g, not greater than 45 J/g, not greater than 43 J/g, not greater than 41 J/g, not greater than 39 J/g, 

not greater than 37 J/g, not greater than 35 J/g, or not greater than 33 J/g.  In another example, the 

alkyd resins may have an enthalpy of at least 12 J/g, such as at least 15 J/g, at least 18 J/g, at least 
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22 J/g, at least 25 J/g, at least 28 J/g, at least 32 J/g, or at least 34 J/g.  Moreover, the alkyd resins 

may have an enthalpy in a range including any of the minimum and maximum values noted herein.  

[0019] In another embodiment, the binder composition may include alkyd resins with a particular 

Iodine number that may facilitate improved formation, performance, and/or property of the 

abrasive article.  For example, the alkyd resins may have an Iodine number of at least 59, such as 

at least 61, at least 63, at least 65, at least 68, at least 71, at least 73, at least 75, at least 77, or at 

least 79.  In another example, the alkyd resins may have an Iodine number of not greater than 140, 

such as not greater than 120, not greater than not greater than 110, not greater than 105, not greater 

than 100, not greater than 98, not greater than 96, not greater than 93, not greater than 90, not 

greater than 87, not greater than 85, not greater than 83, not greater than 81, or not greater than 79.  

Moreover, the alkyd resins may have an Iodine number in a range including any of the minimum 

and maximum values noted herein.   

[0020] In an embodiment, the alkyd resins may be in the form of powder or solution.  In an 

example, the alkyd resins may be dissolved in a suitable organic solvent, such as Xylene or mineral 

turpentine oil, for preparation of the binder composition.  In another embodiment, the alkyd resins 

may be in the form of a water-based composition.  Utilizing a water-based alkyd resin composition 

may help eliminate fire hazardousness and/or enhance sustainable manufacturing.  In an example, 

a water-based alkyd resin composition may be prepared by dispersing alkyd resin in water with 

the aid of emulsifiers.     

[0021] In another embodiment, the binder composition may include modified alkyd resins that 

may facilitate improved properties of the abrasive article.  For example, the binder composition 

may include silicone-modified alkyd resins, which may facilitate improved hydrophobicity of the 

coated abrasive article.   

[0022] In addition, the binder composition may optionally include a grinding aid, a filler material, 

and/or additives that may be known in the art for making coated abrasives.  For example, filler 

may include one or more of graphite, carbon black, titanium dioxide, alumina, alumina trihydrate, 

glass fibers, beads or microballoons, carbon fibers, magnesia, silica, asbestos, wollastonite, mica, 

and the like.  Additives, such as pigments, plasticizers, stabilizers, softeners, extenders, or the like, 

or any combination thereof may be present in the binder composition.   

[0023] The binder composition may be cured to form the bond material.  In an example, the curing 

temperature of the alkyd resins may be at 80 ℃ and not greater than 120 ℃.  In a further example, 
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curing of the binder composition may be performed at the curing temperature of the alkyd resins 

for at least 20 minutes to up to 4 hours. 

[0024] The backing may be flexible or rigid.  The backing may be made of any number of various 

materials including those conventionally used as backings in the manufacture of coated abrasives.  

An exemplary flexible backing can include paper; vulcanized paper; a polymeric film (for 

example, a primed film), such as polyolefin film (e.g., polypropylene including biaxially oriented 

polypropylene), polyester film (e.g., polyethylene terephthalate), polyamide film, polypropylene 

film, polyethylene terephthalate (PET) film, or cellulose ester film; metal foil; mesh; foam (e.g., 

natural sponge material or polyurethane foam); cloth (e.g., cloth made from fibers or yarns 

comprising polyester, nylon, silk, cotton, poly-cotton, rayon, or combinations thereof); vulcanized 

rubber; vulcanized fiber; nonwoven materials; a combination thereof, or a treated version thereof.    

[0025] The backing can be a fibrous reinforced thermoplastic such as described, for example, in 

U.S. Pat. No. 5,417,726 (Stout et al.), or an endless spliceless belt, as described, for example, in 

U.S. Pat. No. 5,573,619 (Benedict et al.).  Likewise, the backing can be a polymeric substrate 

having hooking stems projecting therefrom such as that described, for example, in U.S. Pat. No. 

5,505,747 (Chesley et al.). Similarly, the backing can be a loop fabric such as that described, for 

example, in U.S. Pat. No. 5,565,011 (Follett et al.). 

[0026] The backing can optionally have at least one of a saturant, a presize layer (also called a 

“front fill layer”), or a backsize layer (also called a “back fill layer”). The purpose of these layers 

is typically to seal the backing or to protect yarn or fibers in the backing.  If the backing is a cloth 

material, at least one of these layers is typically used.  The addition of the presize layer or backsize 

layer can additionally result in a “smoother” surface on either the front or the back side of the 

backing.  In an embodiment, the alkyd resins of embodiments herein may be utilized to form a 

presize and/or backsize layer.  Other optional layers known in the art can also be used, such as a 

tie layer.  

[0027] A particular exemplary coated abrasive may include a paper backing.  Paper may be made 

from cellulose or woodpulp, cotton, flax, esparto, straw, hemp, manilla, jute, or any combination 

thereof.  The paper backing may include a single ply paper or a multi-ply paper, such as a laminate 

paper.  The paper can be saturated or unsaturated.  In an embodiment, the coated abrasive may 

include a waterproof paper backing.  A particular example may include waterproof sandpaper.  
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[0028] Abrasive particles known in the art may be used.  In particular, abrasive particles 

commonly used in coated abrasives may be used for making coated abrasive articles of 

embodiments herein.  Particular examples may include aluminum oxide, e.g., fused and/or sintered 

alumina, silicon carbide, fused alumina/zirconia, cubic boron nitride, diamond, or any 

combinations thereof.  Abrasive particles may have grit sizes ranging from very coarse (~24 mesh) 

to ultrafine (micron sizes) depending on applications of the abrasive articles.   

[0029] The make coat may be formed utilizing any binder composition noted herein. The size coat 

may be formed utilizing any binder composition noted herein which may be similar to or different 

from the binder composition utilized to form the make coat.  The size coat and/or supersize coat 

may include any abrasive particles known to make coated abrasive articles.  

[0030] In an embodiment, the abrasive article may include improved stiffness, as well as satisfying 

performance compared to a conventional similar product.  In another embodiment, the coated 

abrasive, such as sandpaper, may have a particular bending stiffness that may facilitate improved 

use and/or performance of the coated abrasive article.  In an example, the bending stiffness may 

be greater than 4.28 N/mm, such as at least 4.35 N/mm2, at least 4.41 N/mm, at least 4.47 N/mm, 

at least 4.52 N/mm, at least 4.58 N/mm, at least 4.62 N/mm, at least 4.75 N/mm, at least 4.85 

N/mm, at least 4.93 N/mm, at least 5.06 N/mm, at least  5.12 N/mm, or at least 5.17 N/mm.  In 

another example, the coated abrasive may have a bending stiffness of not greater than 8.52 N/mm, 

such as not greater than 7.26 N/mm, not greater than 6.18 N/mm, not greater than 5.85 N/mm, not 

greater than 5.62 N/mm, not greater than 5.45 N/mm,,not greater than 5.32 N/mm, not greater than 

5.20 N/mm, or not greater than 5.17 N/mm.  Moreover, the coated abrasive may have a bending 

stiffness in a range including any of the minimum and maximum values noted herein.   

[0031] Properties of alkyd resins of embodiments herein are evaluated.  The representative alkyd 

resins are made from distilled fatty acids of sunflower oil composition 1 and 2, respectively.  

Properties of a conventional alkyd resin derived from Castor oil are tested and included in Table 

1 below.  It can be noted that the representative alkyd resins made from distilled fatty acid of 

sunflower oil composition 1 and 2 demonstrate improved acid number, Iodine values, molecular 

weight, hardness and enthalpy compared to the alkyd resins derived from castor oil. 

[0032] The iodine values may be tested as follows.  Weigh accurately an appropriate quantity of  

resins into a clean, dry 500 ml iodine flask, to which add 25 ml of carbon tetrachloride, and then 

agitate to dissolve the contents.  Add 25 ml of the Wijs solution and swirl for intimate mixing and 
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allow to stand in the dark for an hour.  The weight of the sample shall be such that there is an 

excess of 50 to 60 percent of Wijs solution over that actually needed.   After standing, add 15 ml 

of potassium iodide solution and 100 ml of water, titrate the liberated iodine with standard sodium 

thiosulphate solution, swirling the contents of the bottle continuously to avoid any local excess 

until the color of the solution is straw yellow.  Add one milliliter of the starch solution and continue 

the titration until the blue color formed disappears after thorough shaking.  Carry out a blank test 

simultaneously under similar experimental conditions.  Iodine value is determined using the below 

formula.   

[0033] Iodine value = [12.69 (B-S) N] / W, where B represents the volume in ml of standard 

sodium thiosulphate solution required for the blank, S represents the volume in ml of standard 

sodium thiosulphate solution required for the sample, N represents normality of the standard 

sodium thiosulphate solution, and W represents weight in g of the material taken for the test. 

[0034] Cure enthalpy of the resin and the hardness of the cured resin are measured using methods 

ISO 1522:2022 and ASTM E2253-21, respectively. 

 

Table 1. Properties of alkyd resins 

Parameters 
Resin derived 
from Castor 

oil 

Resin derived 
from distilled 

fatty acid 
composition -1 

Resin derived 
from distilled 

fatty acid 
composition -

2 

Viscosity (CPs) 10200 11020 9300 

Solid content (%) 70% 70% 71% 

Acid number (mg of KOH) 3.2 6.4 4.2 

Iodine value (gI2/100g) 58.6 63.3 79.2 

Molecular weight (Da) 12000 56500 42000 

Hardness (Oscillation) 31 39 62 

On-set curing (Deg. C) 99.4 84.9 94.5 

Peak Max. (Deg. C) 127.73 113.37 122 

Enthalpy (J/g) 62.42 32.72 34.82 
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[0035] Alkyd resins derived from castor oil and distilled fatty acid compositions 1 and 2 noted 

above are used to make sandpaper, respectively, using the same process noted below. 

[0036] Pre-size coat, make coat, and size coat formulations are prepared by combining alkyd 

resins, melamine formaldehyde resin and metal carboxylate.  The size coat and pre-size coat 

formulations contain black pigment and yellow pigment, respectively.  The make coat formulation 

did not contain any pigment.  The formulation details are summarized in the Table 2. 

 

Table 2. Composition of pre-size, make coat and size coat 

Components  Pre-size  Make Coat  Size Coat  

Alkyd resin 100.00 100.00 100.00 
Melamine formaldehyde 
resin 

5.00 10.00 10.00 

Yellow pigment(s) paste 5.00   

Drier blend: Pre-size 5.00   

Drier blend: Make & size  2.50 2.50 

MTO 15.00 
To adjust 
viscosity 

To adjust viscosity 

Black pigment paste   2.50 
 

[0037] Paper pre-sizing is performed using two-roll coater with the process parameters tuned to 

achieve 10gsm. The pre-sized paper then cured at 90C for 30 seconds.  Similarly, the make coat is 

applied using two-roll coater to achieve 50gsm for making #150 and #120 products and #35gsm 

for making #180 products.  Silicon Carbide grain was coated using electrostatic coater and the 

coating level was 200gsm, 180gsm and 160gsm for the products #120, #150 and #180 products, 

respectively. The grain coated paper sheet was kept in the oven for curing at 110C, 30 minutes. 

Post curing, size coat was applied using two roll coater and then cured at 110C for 45 minutes. 

Bending stiffness and sanding performance are tested for sandpaper samples made using alkyd 

resins derived from castor oil and distilled fatty acid composition 2.  As illustrated in FIG. 1 below, 

sandpaper samples made from the representative alkyd resins demonstrate improved bending 

stiffness. 
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FIG 1. Bending stiffness of the products 

 

[0038] The sandpapers are tested for product performance evaluation.  Wall putty paste is 

applied over the smooth acrylic sheet from one side to another uniformly until the coating 

thickness reaches approximately one centimeter.  The putty coated acrylic sheet is dried in 

ventilated place for about 15 to 20 minutes.  In the case of PU putty (auto body filler), the base 

coat (98 wt%) is mixed with hardener (2 wt%) and then coated on the metal plate uniformly.  

The coating is then dried in a ventilated place for 15-20 minutes.  

[0039] Abrasive sheet of #150 was equally divided into four parts and one part was used for 

sanding tests.  The weight of the putty coated acrylic sheet was measured and the material 

removal was measured after sanding for every five minutes. The test was continued until the 

material removal reaches as low as 0.5g in one cycle.  At the end of the tests, the total material 

removal was calculated.    

[0040] As illustrated in FIGs. 2 and 3, sandpaper samples made from the representative alkyd 

resins removed similar weights of materials at 5-minute time intervals for up to 60 min and total 

weights of removed materials in 60 minutes compared to the alkyd resins derived from castor oil 

in the sanding test of wall putty.  As illustrated, sandpaper samples made with alkyd resins 

derived from castor oil removed a total of 883.2 g of materials while sandpaper samples made 

with the representative alkyd resins removed a total of 879.8g and 870.4g of materials, 

respectively indicating similar sanding performance regardless improved bending stiffness of 

alkyd resins made from distilled fatty acid composition 2 over alkyd resins from castor oil.   
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FIG 2. Material removal with respect to sanding time (Wall putty sanding) 

 

 

FIG 3. Total material removal (Wall putty sanding) 

 

[0041] As illustrated in FIG. 4 and 5, sandpaper samples made from the representative alkyd resins 

(distilled fatty acid compositions 1 and 2, respectively) removed similar weights of materials at 5-

minute time intervals for up to 50 min and similar total weights of removed materials in 50 minutes 

compared to the sample made with alkyd resins derived from castor oil in the sanding test of PU 

putty (auto body filler).  As illustrated in FIG. 5, sandpaper samples made with alkyd resins derived 

from castor oil removed a total of 49.6g of materials while sandpaper samples made with the 
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representative alkyd resins from composition 1 and 2 removed a total of 48.2g and 47g of materials, 

respectively. 

 

 

FIG 4. Material removal with respect to sanding time (PU putty sanding) 

 

FIG 5. Total material removal (PU putty sanding) 

 

[0042] In an embodiment, waterproof paper can be made using water-based alkyd resin.  Water-

based alkyd resins are commercially available.  For example, RESYDROL® VAF 6111w/60W 

is a commercially available water-based alkyd with 60% solid content.  Water-based melamine 

resin and pigments may be used to make sandpapers using water-based alkyd resins.   
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[0043] Sandpapers can be made using the process mentioned above (i.e., using solvent-based 

resin).  Properties of pre-sized paper made from solvent based resin (resin derived from distilled 

fatty acid composition -2) and water-based resin are included in Table 3 below.  

 

Table 3. Properties of Pre-sized paper 

Properties 
Resin derived from distilled 

fatty acid composition -2 
(Solvent-based) 

RESYDROL® VAF 
6111w/60WA 
(Water-based) 

Weight (GSM) 150 151 

Cobb Test-print side (g/sqm) 14 12 

Cobb Test-coat side (g/sqm) 17 16 

Thickness (mm) 0.2 0.2 

Tear strength MD (mN) 142 126 

Tear strength CD (mN) 144 132 

Tensile strength dry MD 
(kg/12mm) 

44 40 

Tensile strength wet MD 
(kg/12mm) 

14 14 

Tensile strength dry CD 
(kg/12mm) 

22 22 

Tensile strength wet CD 
(kg/12mm) 

10 8 

Air porosity (sec/25ml) 43 142 
 

[0044] Sandpaper samples (#150 product) are made using the binder composition including the 

solvent based resin and water-based alkyd resins. The samples are tested in sanding PU putty 

(auto body filler). As illustrated in FIG. 6, sandpaper samples made from the water-based alkyd 

resins removed similar weights of materials at 5-minute time intervals for up to 45 min and total 

weights of removed materials in 45 minutes compared to solvent-based alkyd resins in the 

sanding test of auto body putty.  The sanding test is performed in the same manner as described 

above.  As illustrated in FIG. 7, sandpaper samples made with water-based alkyd resins removed 

a total of 40.2g of materials while sandpaper samples made with the solvent-based alkyd resins 

removed a total of 44.2g of materials indicating that the products have similar performance. 
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FIG. 6 

 

FIG. 7 

Key Words: Abrasives, coated abrasives, sandpaper, waterproof, alkyd resins, bending stiffness, 

distilled fatty acids 
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