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GLUES FOR USEK WITH WOOD

The glues that are adapted for gluing wood may conveniently
be divided into six clesses, as follows:

1. Animel glues, made chiefly from the hides, bones, sinews,
and hide fleshings of cattle. These glues come in dry form and
must be mixed with water and melted.

2. Casein glues and vegetable-protein glues, which have sim-
iler properties and characteristics. Casein glues are made from
the curd of soured milk, lime, and other chemicel ingredients.
Vegetable-protein glues are made from soybean meal, peanut, and
other high protein-containing meals. Both glues are sold in pre-
pared form, requiring only the addition of the separate ingredients
to the water.

3. Vegetable (starch) glues, usually made from cassava
starch. They are sold in powdered form and may be mixed cold with
water and alkali, but heat is commonly used in their preparation.

4. Blood-albumin glues, made from soluble blood albumin, a
product recoversd from the blood of animals. These glues must be
mixed from the seperate ingredients just before use, since they
deteriorate rapidly on stending.

5. Liquid glues, commonly made from the heads, skins, bones,
and swimming bladders of fish. Some liquid glues are made from
animal glue and from other materials. They come in prepared form
ready for immediate use.

6. Synthetic-resin glues are products of the chemical indus-
try. Most of them are of two types: urea~aldehyde combinations
and phenol-asldehyde combinations. They are sold as powders to be
mixed with water, in liquid form, and at least one is available as
a dry film. The earlier products were often aslcohol solutions.

Vegetable glues are the cheapest glues, normally ranging in
price from about % to 11 cents per pound. Caseirn and vegetaeble-
protein glues mey vary in price from 6 to 24 cents, different
grades of animal glue from 12 to 30 cents, and dried blood albumin,
suiteble for making glue, from 16 to 38 cents per pound. Synthetic-



resin glues range in price from about 12 to 50 cents per pound,
depending on the concentration of resin in the glue and on the
quantities ordered.

Animel glue, frequently referred to as "hot glue," possesses
great strength, particularly in the higher grades; it flows freely,
and does not stain wood. So far no glue has been found by the
woodworking industry to be sas guitable for hand spreeding on irreg-
ularly shaped joints, although a cheaper glue would be desirable.
The price of enimal glue, the importence of temperature control in
its use, and low water resistance are the chief factors that linmit
its utility, It mey, however, ve trested to make it more water
resistant.

Casein and vegetable-protein glues have been used commprcial-
1y for a much shorbter time than animal glue, and their possibili-
ties snd limitations are not so well kmown. Casein glue has suf=-
ficient strength for either veneer or joint work. It is used cold
{although it mey also be hot pressed), snd when properly mixed it
can be spread with a brush. The property most featured is its high
weter resistance, which makes it suitable for gluing articles to
be used under moist conditions. Not all casein glues are water
rosistent, however; some are made to compete with vegetable glue
and claim no grest water resistance. Among the disadventeges of
casein glues are a tendency to stain thin veneer and a relatively
short working life of some kinds. It is claimed that staining has
been overcome to a certein sxtent in some cesein glues. The
water-resistant caseln glues are somewhat harder on tools than
animal and vegetsble glues. Possibly this objection can be over-
come by altering the ingredients in the glue or by using different
steel in the tools. While vegetable-protein glues are similar %o
cesein glues in properties and charecteristics, some of them do
not give quite as high joint strengths.

Synthetic-resin glues became commercially important during
the decade 1930-1940. They were known several years previous to
that time, but the cost prevented their extensive use in woodwork-
ing. The phenol-formaldehydes glues were first available in alco-
hol solutions, but reached commercial importance in the form of a
film ready for use. Later, powders ready for mixing in weter were
introduced. Generally, the phenol-resin adhesives require simul-
taneous application of heat and pressure (hot pressing). The
Jjoints are characterized by very high resistance to moisture. It
is very difficult to destroy a joint well made with phenclic-resin
adhesives without destroying the wood. The urea-formaldehyde
glues, marketed in ligquid form, require the addition of "hardensrs'
or "catelysts" just before use. To some in powder form the
"catalyst" has already been added and to others the "catalyst"
must be added when the glue is mixed with water. Like the phenol-
resin adhesives, many of the urea~resin adhesives are formulated



Proportiss and charscteristics of different clasges of woodworkiag glues

Aniral gluos Liquid glues Tegetable (starch) glues

Prcporty or characcsrhnc

Mizing and epplication..... :Scnkad in water and meltoed; :Require no wixing; epplisd ixed with water and slkali with
: applied wum by band or . warm or cold, usaally by : or without heat; applied cold
: mechanizel spreaders. : pand : by mschanical spreadera.

Tonisncy to £OMMm. ... ... Upanily slight; sometizes (0f 1ittle practical lupor- iVery siight; some alr usually
¢ pronounced. :  tapce. : embodicd in mixing.

Texparature r.q\ﬂru:ﬂautr..:(}o:\trul important for glue, Sometines necevsary Lo WAID ‘Ggad at ordinary room tempera-

: wood, and room. : glue. i tures.
Sprovding capacitysd ' :
Extrazes reportad? L.:E0 to 55. P N0 ABEB s eani v anions x35 to 120.
Common rangeS. . 5 %o 35. Tevwanccaninns v iiiaiieeee.tH2 to BO.
Working 11fo. .. cv.oid day or lsesl . Several hours to many days.  iMany days.
Conelctency. .. .1Variable [rom thin to vury ‘Variablo from thin to mediam. tNormally thick.
3 thick with tamperature H B

Rito of petting.. . :Rapid to nedium...... Slow to rapid.

Strevgthd. .o 18igh to very lom. . Very nigh to medium.
Wator resistance. ilow. o Low.
Tondency o stain wood..... Mone to vsry lllght Wone to very nli@n .181ight o marked with some woods.

Pulling sffect on teols gA.-Modorate JUOAOTB B < rv o et ... Modarate.

- — e

B Synthetic resin glues

Mixing and appucaﬂon.....:mxud cold with mater; ap- ;Hixed cold with water; &p- iMixed with wator and applled
: plied cold by und or me- plisd cold by hand or me- : with mechenical spreader or
: chanical sprecders. : chanical spreaders. : uged in tbe form of a film.
Vory slignt to medlum. :Slight to pronounced. 1Slight.

Tondency to foam......-..

Temperatara requlrumenw Used at ordlvary rocm temper-:Heat usually required to set iUsuslly hot pressed. A few
1 aturek. : glues; cold-preas formule an: cold-satting, wrsu-resin
3 :  exception. : odhesives ars available.
Sproading cnpacny:l H : B
Extromes roporteds. 130 to 80 :No data.

Common TAngAS. . 30 to 4O.

135 to 55......

Horking 1ife .. ovraeen Few hours to uvaral daysl...1Several hou:s to a fon days t¥ew hours to many days.
Conllatcncy......,.....u‘.:TMCk 40 madL®h. .+ euseessan.. 1Variable, thio to thick de~_ :Medjum

B : pending on formula. B
Bats 0f GBtEAng. .. +ra reoes iBAPId iy . tVery rupid with heat; other- :Very fast when ot pressed.

i wise slower.
1. :Hedivu to low

L..iliigh
Very high..... :Yory high.
ark :None to very slighi.

:Very high to medium..
T T
:Marked with some woods.....

Strungth_)‘. e
¥ator resistanc

Tondency to stain wood... iYone, except that tho
H i glus mey show through thin ¢
H N venasr. B
Dulling effect on toolaZ .. :Moderate to pronounced...... L ESLEERE. e an e Moderate.

Li‘.}w‘rm;sed in square feat of elngle glus line per pound of dry glue for venser work.

"Bnaed on raports from commescial operators.

lA\ul:ml and casein glacs are likely to daterlogate sovioualy Lf kupt liquid mors then 1 day-
"nad chiefly on Joint strength teste.

Spie wator rasistaaco of nnizal glues sey o locresced by chemtcal treatment.

iGl\ma ande from vegetsble proteina, such av soybosn and ponnut meal, resaxble cacoin glues in general propertise
and charsctoristics. ;



for hot pressing, although the pressing temperatures are generally
below those of the phenols. A few urea-resin adhesives are avail-
able that cen be spread and pr :ssed entirely at room temperetures.
The urea-resin adhesives are characterized by a high degree of
resistance to water at ordinary tempsretures and to attack by micro-
organisms. The synthetic-resin glues are slightly acid in reaction
and there is little tendency to stain the wood.

Vegetable glues have found wide use because they are cheap,
can bs used cold, and remain in good working condition free from
decomposition for many days. They are extremely viscous, and it
is not practicable to spread them by hand. Their use is limited
because they lack water resistence and usually cause staining in
thin veneer. They set relatively slowly and for this reason are
not extemsively used for joint work. Vegetable glues have been
studied and developed almost entirely by private initiative, and
there has been much litigation over patent rights.

Blood-albumin glues have shown notably high resistance to
moisture, especially in the boiling test. The chisef drawback to
their use has been the necessity for hot-pressing. A water-
resistant bloocd glue may be made which can be cold-pressed, but
its usefulness is limited by its low to moderate strength.

Liquid glues are similar in properties to snimal glues.
Some brands are equel in strength to good joint glues, but others
are weak and unreliable., Their great advantage is that they come
in prepared form, ready for immediate use, making them particular-
ly suitable for patch work eand small gluing jobs. Factors that
limit their use are high price, lack of water resistance, and the
difficulty in distinguishing between good and poor brands.

Generally speaking, phenollc~resin, vegetable, blood-albumin,
and vegetable-protein glues ars veneer glues, while animal, case-
in, and urea-resin glues are used for both veneer and joint work.
As between animal and casein glue for joint work, if fresdom from
staining is important enimal glue is prefereble; if water resist-
ance is of importance then a casein or a cold-setting, ures-resin
glue should be selected. Becsuse of the necessity of heat in the
preperation and use of enimal glue, the casein or the cold-setting,
urea-resin glue will probably be favored if they are otherwise
equally well adapted.
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