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There have been many types of glues de-
veloped over the decades that have been 
widely used in glider construction. In a short 
series of articles, we hope to provide some 
background information on these glues, and 

also provide photos of their use in aircraft 
structure. Hopefully this will make it easier to 
determine which glue is used in your glider.
Due to the ongoing discussions regarding 
Kaurit, we will start this series with a brief 

introduction and identification process of 
this glue. Kaurit was originally developed in 
the 1930’s in Germany and extensively used 
after the war for the construction of German 
gliders.
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Part 1 

Kaurit Glue

A practical guide to primary glues used in 

European gliders, before and after 1945. 

It is important to understand this glue, 
since so many gliders were built in 
Germany during the 1950’s and 60’s. 

Here is a synopsis of information found 
in Werkstatt-Praxis für Segelflugzeugbau, 
by Hans Jacobs and Herbert Lück. This 
provides background about the physical 
characteristics of the glue, and how it was 
developed.
Kaurit is a synthetic-resin glue of the urea-
formaldehyde-resin type, also sometimes 
called the amino-aldehyde-resin type. 
This glue was developed by Dr. Hanns 
Klemm, and sometimes is referred to as 
Klemmleim or Klemm glue, since Leim 
translates to glue. Kaurit began to gain 
in popularity with many manufacturers 
in the late 1930’s outside of Germany and 
was marketed in the UK in the late 1930’s 
under the name of ‘Beetle Cement’. 
Two versions of the German glue were de-
veloped. 
Kaurit W is suitable for joints where very 
thin bond lines can be guaranteed, as in 
the industrial production of plywood. If 
the joints are not thin enough, the glue 
can crystalise during hardening, and this 
causes it to become brittle. This in turn 
can lead to cracking in the glue, and can 
cause the glue to lose its strength. The loss 
in strength might not appear immediately 
after curing, but can occur after months or 
years.

Because of this undesirable property, 
Kaurit WHK was developed, and this is the 
Kaurit that is utilised in glider construc-
tion. This glue starts with Kaurit W and 
adds a Bakelite powder filler to inhibit the 
crystallisation of the glue. This glue is 80% 
Kaurit W and 20% Bakelite powder, and a 
glue joint up to 0.5 mm is permissible, al-
though tighter is better.
Two version of Bakelite powder have 
been used with Kaurit WHK; the first is a 
black powder and the second is a blond 
powder. It is apparent from looking at 
a number of different gliders that both 
have been utilised in sailplane construc-
tion.
Kaurit is a two-part glue. An acid catalyst 
is brushed on to one side of the joint and 
allowed to dry. It is required that that this 
acid be tinted red, and this gives the char-
acteristic pink color that can be seen on a 
plywood piece that is bonded to a rib stick 
or other piece. It is this color that clearly 
shows an inspector that the surface has 
received the catalyst. On the mating sur-
face, a paste of the glue itself is spread.
The glue is supplied as a powder and care 
needs to be taken when the powder is 
mixed with water. After an initial 10-min-
ute mixing, the glue must sit carefully 
covered for 15 hours before measuring 
the viscosity of the glue within a specific 
temperature range. If additional water is 

needed to adjust the viscosity, the glue 
must sit again for 15 hours after mixing in 
the water.
Prepared glue in an airtight container in 
a cool place can have a shelf life of up to 
2 months. However, real shop use, where 
the container is opened regularly, or for 
extended periods, can greatly reduce the 
shelf life. If a skin forms on top of the glue, 
it must be removed and be thrown away; 
it must never be stirred back in with the 
rest of the glue. The glue and hardener 
must also not be allowed to contaminate 
each other. Drops of hardener in the glue 
or vice versa will render either the glue 
and hardener unusable.
Wood to be glued must be closely fitted 
to keep an absolute maximum of 0.5 mm 
of bond line. Surfaces must be slightly 
roughened with sandpaper or similar, 
but never a wood rasp. The roughness on 
plywood should not extend beyond the 
joint. After roughening, the surfaces must 
be kept clean and may not be touched 
by hands. Any dust must also be carefully 
blown or brushed away, to provide a fresh, 
clean surface for gluing.
Reliable glue joints can only be achieved 
in a dust-free, draft-free environment held 
between 15° to 20°C and at 60% relative 
humidity. The glue must be at normal 
room temperature when applied. At least 
7-8 minutes of open time should pass be-
tween the application of the glue paste 
and the bringing together of the parts. 
The glue surface must be checked during 
this time for any signs of a skin buildup, 
and if present, it must be removed with a 
glue comb or other device. Full clamping 
pressure must be applied within 15 min-
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utes after the parts are brought together, 
and the overall time from application of 
the glue paste to fully clamped must not 
exceed 30 minutes. Once clamped, addi-
tional tightening of clamps, as typical with 
casein, must absolutely not be done with 
synthetic resin glues.
The minimum clamping time at 20°C 
is 3 hours, and at 15°C, it is 6 hours. This 
provides about one half the final glue 
strength, so longer times are preferable. 
Full joint strength is reached after 24 hours 
at 20°C. At 10°C, complete curing might 
not occur, so gluing should not be under-
taken below 15°C.
So from the above information, there are a 
number of variables with the use of Kaurit, 
and this can lead to a range of quality in 
the glue joints. The following photos show 
various Kaurit joints; some are intact and 
others have failed, or have been pulled 
apart for inspection. I apologise for a small 
amount of dust in the photos, I brushed 
most of it away, but was trying not to dis-
turb the glue joints anymore than neces-
sary.
The next two photographs show an el-
evator from a 1954 Ka-2 (Werks Nummer 
38). The glue appears to be Kaurit WHK 
with black Bakelite filler. The glue joints in 
the spar appear to be intact, but should 
be carefully checked. However, the joints 
on the rib have problems. The first photo 
shows cracks between the rib stick and the 
plywood shear web (not to mention some 
interesting nail damage). 

The next photo shows the same rib, but 
further back. The squeezed-out glue is 
quite brittle, and it has fallen off in many 
places. The cross stick has been moved 
to the left and turned over to show a thin 
bond line with black Bakelite particles. 
The glue attached tightly to this piece, but 
there is no indication that the glue pen-
etrated into the adjacent plywood or pine 
pieces. There is also little or no indication 
of the red acid on the adjacent parts. 

The next two photos are of rudder joints 
on a Ka-6CR, probably from the early 
1960’s.  The glue here forms putty-colored 
glue lines with squeeze out apparent. This 
must be Kaurit WHK with blond-colored 
Bakelite. The joint is somewhat brittle, as 
seen by the fractures at end of diagonal 
stick and where plywood gusset meets the 
spar.  The shear web on the spar appears to 
still be tightly attached to the spar sticks, 
but all of this requires careful inspection. 

The next photo shows a loose stick from a 
rib on the same rudder. There is little or no 
pink color on the plywood where the stick 
had been fitted, and there is no indication 
that the glue penetrated at all into the 
plywood. There are possible issues with 
the local roughening of the plywood, the 
application of the acid catalyst, and the 
amount of clamping pressure applied.

The next four photos are of parts of a 1957 
Lo-150 built in the Wolf Hirth factory. The 
first two are of parts of a fuselage bulk-
head and the last two are of parts of the 
vertical fin. This glider has serious landing 
damage to the fuselage, which allowed 
parts to be more clearly seen.
The glue joints of this mid portion of the 
Lo-150 fuselage bulkhead were basically 
intact. I forcibly peeled back the plywood 
in this region to inspect the joint, and to 
replace the entire sheet of plywood on this 
side of the bulkhead. This required consid-
erable force, which indicates that this joint 
would have easily sustained the shear 
loads in flight. 
The black Bakelite particles can be seen in 
the joint. The glue is also strongly attached 
to the pine pieces. A pink color is also vis-
ible on this side of the glue line.

The next photo shows the piece of ply-
wood that physically removed from this 
region of the bulkhead. There is a general 
pink tint to the wood, but less in some ar-
eas of the glue joint. But given the pink 
color in the previous photo, it is clear that 
the catalyst had been applied. What is in-
teresting is that there is little evidence of 
the glue penetrating into the plywood. 
Even so, this joint was quite solid.

The next photo shows a rib of an Lo-150 
vertical fin. There are two major joints 
shown here, one between the shear web 
of the rib and the rib sticks, and a second 
between the rib and the skin of the fin. 
Note that much of the skin has been cut 
away for repair.
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What may not be readily apparent to many 
is that there are two different types of glue 
shown here. The rib itself is constructed 
with Kaurit WHK using black Bakelite pow-
der. However the skin is attached to the rib 
using Aerodux, a resorcinol glue. 

The bottom of the fin spar, where it would 
join the keel board, is shown in the follow-
ing photo. Aerodux was used to attach the 
glue block to the spar and then in turn at-
tach the whole spar assembly to the keel 
board. The brown color of the sanded glue 
indicates that it is Aerodux. Also, sanding 
Aerodux gives a distinctive smell, which 
can used to further conform the type of 
glue.

The next photo is of part of a 1967 Ka-6E. 
This wing encountered a large hay bale 
during a rejected takeoff and was broken 
just inboard of the aileron. The broken 
spar is to the left and the last intact rib of 
the inboard portion of the wing is clearly 
seen. The rib glue here appears to be Kau-
rit WHK with blond Bakelite filler. The skin 
is attached to the ribs using Aerodux.
Even though this wing has sustained ma-
jor structural damage, being broken into 
two pieces, the nearest rib is undamaged 
and its glue joints are fully intact. From ex-
perience with a similar wing, if one were to 
try and peel the rib shear web away from 
the sticks, the plywood would be broken 
and leave a strip of plywood still attached 
to the sticks.

This Ka-6E wing has one clear difference 
from the aircraft in the previous photos; 
there is an obvious layer of yellow var-
nish protection on this wing. This could 
be quite important to the longevity of the 
airframe. As best I can tell at this point, 
if the glider has minimal varnish on the 
structure, the Kaurit joints are more likely 
to fail than these later wood gliders. Is that 
due to the varnish, or is that due to more 
careful oversight of gluing operations in 
the factory? I cannot tell at this point, but 
I have observed that the later Ka-6E and 
ASK-14 gliders appear to require little or 
no joint repair, and this is in great contrast 
to the earlier Ka-6 gliders.


