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Causes and prevention of defects 
in AAC slabs

The process control of the steam curing of autoclaved aerated concrete slabs directly a!ects the product 
quality. Based on the universal problems of AAC slabs in actual production, this paper provides a preliminary 
analysis of the causes of defects and discusses prevention measures.

AAC slabs are construction components with structur-
al properties and made with reinforcement to meet 
speci!c requirements. Due to the various advantages 
of the product, manufacturers will give priority to 
production expansion with AAC slab equipment or re-
serve the space required for installation of AAC slab 
equipment [1]. AAC slabs have numerous advantag-
es including less market competition, wide range of 
applications, high added value to production, high 
construction e"ciency, signi!cantly low cost, energy 
saving properties, environmental protection and recy-
cling, etc. [2].

In comparison to AAC blocks, the production of AAC 
slabs has stricter requirements on raw materials, pro-
cess ratios and process control. Autoclaved curing is 
necessary for aerated concrete to obtain strength 
and other properties, and it is a speci!c method for 
achieving hydrothermal synthesis of products. It is 
not only related to the performance of the products, 
but also to the improvement of production e"cien-
cy and energy consumption of factories. This paper 
focuses on the optimal autoclave curing system for 
AAC slabs and presents the main equipment and op-
erational procedures of autoclave curing. Based on 
!eld production experience, the author summarizes 
problems occurring in production to then provide im-
provements towards increased quality and production 
stability of AAC slab products.

Fig. 1: Properly produced AAC slabs
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Thermophysical process of autoclave curing

Heat exchange process

In the autoclave, in addition to heat exchange with 
the AAC material, the steam also carries out a series 
of heat exchanges with the kettle, the condensate, 
the steam car, the bottom plate, etc. The higher the 
heat transferring e"ciency, the faster the heating of 
the AAC, and the shorter the time to reach a uniform 
temperature inside and outside the material. In the 
whole autoclave curing process, the heat transfer in-
side the AAC is mainly accomplished by the migration 
of condensate water and the in!ltration of steam, so 
that the air permeability of the AAC cake has a great 
in#uence on the heat transfer inside the material. The 
main factor a$ecting the air permeability of AAC are 
the constituent materials used in the mix. For aerated 
concrete of the same material composition, the !ne-
ness of the components a$ects the air permeability 
[4]. In addition, the solids content in the raw material 
and the proportion of waste used in the batching pro-
cess, to some degree, have an in#uence on the perme-
ability of the AAC cake.

Thermal equilibrium

In the autoclave curing process, the source of heat 
in the kettle is generally saturated water steam (a 
small number of enterprises use a certain degree of 
superheated steam), and the heat consumption steps 
are as follows:

1. heating up of the AAC material and the moisture 
contained in it,

2. heating up of the kettle,
3. heating and steaming base plate and

steaming car,
4. esidual air in the heating kettle,
5. heating condensate water in the kettle,
6. the kettle body dissipates heat to 

the environment.

The actual steam consumption is related to the au-
toclave curing system adopted, the environmental 
temperature di$erence, the timeliness of condensate 
discharge in the kettle, the amount of steam taken 
out in the process of condensate discharge, the re-
activity of raw materials and the thermal insulation 
measures of the autoclave. The hydrothermal reaction 
of AAC is of exothermic nature. Theoretically, when 
autoclave curing reaches constant temperature, the 
pressure and temperature of the autoclave should not 
decline, but in fact, due to the heat dissipation of the 
autoclave kettle body and the leakage from pipes and 
valves, it is di"cult to keep up the pressure and it is 
often necessary to properly compensate the pressure 
in the initial stages of constant temperature.

Thermal expansion and contraction of products

During the autoclave curing process, expansion and 
contraction of the AAC cake volume will occur due to 

the temperature changes. The heat deformation of 
the product is not uniform and in the heating stage, 
the surface temperature of the product rises !rst, so 
the deformation occurs earlier compared to the inside 
of the product. In contrast, when cooling, the internal 
temperature of the product decreases at a lower rate 
than the surface of the product. The uneven temper-
ature distribution results in uneven thermal deforma-
tions. If a product is subjected to sharp temperature 
changes during autoclave curing, it may be damaged 
because of excessive temperature stress.

In the AAC cake, in addition to solid substances, there 
is a lot of liquid and gas. The internal pressure of the 
mass is dependent on whether the water is in a gase-
ous or liquid stage, which is mainly related to expan-
sion and contraction of steam and air. If the AAC cake 
has su"cient strength, this does not pose a threat to 
the product, because the pores in the product are not 
completely closed, and hence the water and air mix-
ture can move through the connected capillary holes 
or be expelled. The internal pressure di$erential is 
thus alleviated. A destructive e$ect on the product 
only occurs when the strength of the product is too 
low, or if the internal pressure di$erence increases 
too fast [5].

Autoclave curing processes for AAC slabs

Autoclaved curing is an important stage in the for-
mation of hydration products inside the product and 
therefore directly related to the quality of the !nal 
product. The curing process for AAC slabs is more com-
plicated than that for AAC blocks, and non-standard 
curing operations can easily cause defects. The two 
main indexes in the steaming stage are the pressure 
and the temperature of the autoclave kettle [6].

Fig. 2: Autoclaved curing is an important stage in 
the formation of hydration products inside the product.
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Vacuum stage

When there is a certain amount of air mixed into the 
steam, the heat exchange e"ciency will be greatly 
a$ected due to the poor heat conduction capacity 
of the air. In the autoclave curing process, after !rst 
vacuuming, most of the air in the kettle is discharged, 
and the heat exchange between the steam and the 
bulk material is improved. At the same time, due to 
the negative pressure state formed after the partial 
gas discharge in the kettle and the product pores, the 
steam not only condenses and permeates to the sur-
face of the body, but it is also absorbed by the bulk 
layer, which is due to the action of negative pressure 
inside the material. The bulk material is conducive to 
heat transfer towards its center, so that the temper-
ature of the whole body rises rapidly, which shortens 
the heating time. The stress inside the AAC is reduced 
when the temperature rises.

Heating stage

The precured AAC cake is heated to the highest tem-
perature for steaming. The heating stage has both 
positive and negative e$ects on the strength of the 
product. On the one hand, the steam condenses on 
the surface of the product, continuously penetrates 
into the product through the !ne hole, fuses with the 
original water in the material, dissolves calcium hy-
droxide and other soluble substances, forms a new 
structure, and increases the strength. On the other 
hand, physical phenomena such as volume expansion, 
water migration and stresses due to internal and ex-
ternal temperature di$erence occur during the heat-
ing process, which may damage the solid structure. 
Therefore, to achieve a balance between the positive 
and negative e$ects so that the strength of the mate-
rial can resist the structural damage caused by tem-
perature rise, the heating rate should not be too fast.

Constant temperature

The AAC cake in the autoclave remains at a constant 
maximum temperature for a period of time, which 
is the main stage for the hardening reaction and 
strength growth of AAC products. Constant tempera-
ture and time directly a$ect the strength and durabil-
ity of the product. The time of constant temperature 
should not be excessively extended while meeting the 
strength and durability requirement of the product.

Cooling period

During the cooling period, the steam supply stops, 
and the temperature decreases until the product 
can be removed from the autoclave. If the tempera-
ture decreases too fast, the liquid water will boil in 
the high-temperature and low-pressure environment, 
forming intense evaporation, resulting in strong wa-
ter #ow and air #ow, which may cause cracks in the 
product.

Common defects of AAC slabs after 
autoclaving

Adhesion

A typical adhesion failure is shown in Figure 3. Reduc-
ing the water-solid ratio and appropriately increasing 
the cutting hardness of the product can e$ectively 
solve the issue of poor adhesion [7].

Chamfering and cracking

The cracking of AAC slabs is generally controlled by 
two aspects: production raw materials and aeration 
system [8]. Figure 4 shows typical signs of cracking.

Watermarks

The main factors leading to watermark include poor 
reactivity of raw materials, large water to material 
ratios, poor drainage, etc. [9].

Conclusion and prevention measures

The autoclave curing system controls curing tempera-
ture and time so that the AAC cake can react fully and 
e$ectively. In order to obtain the required strength in 
a short period of time, and to avoid possible damage 
as much as possible, the following must be consid-
ered:

1) Good steam supply (saturated steam or slightly 
superheated steam at appropriate pressure). For 
maximum e$ective heat exchange, it is required 
to try to avoid carrying liquid water in the steam 
or using highly superheated steam.

2) Create a good heat exchange environment. In ad-
dition to good autoclave tightness, it is necessary 
to discharge the air remaining in the free space 
of the autoclave and ensure smooth condensate 
drainage.

3) Appropriate heating rate. The rate at which the 
bulk is heated depends on the degree to which 
the product is subjected to internal stress. When 
the strength of the AAC cake in the kettle is high 
and the temperature is high, and the ability to 
resist the internal stress is strong, then the tem-
perature can be increased at higher rates.

4) Su"ciently high temperature and constant 
temperature time. The inside of the AAC cake can 
fully complete the hydration reaction in the cur-
ing stage and generate the necessary hydration 
products.

5) Appropriate cooling speed. In the process of 
depressurization, in addition to the contraction 
of the product itself, the volume expansion due 
to vaporization of liquid water inside the product 
can also damage the product. An appropriate 
exhaust speed is maintained to ensure that the 
internal stresses during the cooling process will 
not cause damage to the product. ●
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Fig. 5: Watermarks on AAC slabs.

Fig. 4: Typical crack pattern occurring after a faulty 
autoclaving process.

Fig. 3: Typical issue of poor adhesion 
resulting from a too high water-solid 
ratio in the mix.


