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METHOD AND SYSTEM FOR UNPACKING all of the non - solidified granular material , particularly the 
OBJECTS material arranged on the objects and / or in the upper part of 

the work chamber . 
CROSS - REFERENCE TO RELATED Patent document WO2007 / 139938A2 discloses a method 

APPLICATIONS 5 and apparatus for handling powder in a 3D printer . The 
apparatus includes a means of transporting powder from 

This application relates to and claims the benefit and multiple sources to a powder dispensing apparatus , and a 
priority to International Appl . No. PCT / ES2018 / 070102 , vibration mechanism to cause a vibration to assist in the 
filed Feb. 13 , 2018 , which relates to and claims the benefit removal of powder . 
and priority to European Application No. EP17382090.3 , 
filed Feb. 23 , 2017 . SUMMARY 

10 
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TECHNICAL FIELD A first aspect relates to a method for unpacking objects 
produced by means of additive manufacturing and using a 

The present invention relates to methods and systems for granular material in a job box . Once a manufacturing cycle 
unpacking objects , and more specifically to methods and ends , with the objects already produced , the objects are 
systems for unpacking objects produced by means of addi- therefore unpacked or separated from the non - solidified 
tive manufacturing , in which the produced objects are granular material present together with said objects in the 
packed with non - solidified granular material . 20 job box using the method , starting from the arrangement of 

said objects and said non - solidified granular material on a 
BACKGROUND platform of the job box . 

The platform demarcates the lower portion of the job box 
Sand cores are generally made in conventional sand and comprises holes through which the non - solidified granu 

making machines where a mold defines the shape of the core 25 lar material is discharged from the job box by gravity . The 
to be made in each making cycle ( or of the cores to be made ) . holes are closed when the objects are being produced , and 
The material used for making the cores is then poured into the unpacking method comprises opening said holes in a 
the mold , and said material is hardened or cured to render the controlled manner to allow discharging through same the 
result solid . Said result is the sand core . The material used non - solidified granular material . The non - solidified granular 
is a granular material ( a type of sand ) mixed with at least one 30 material is thereby separated from the objects , and only the 
additive or binder ( a type of resin , for example ) . produced objects remain in the job box , said objects thus 

In recent years , use of another sand core making methods being unpacked . 
has been implemented : additive manufacturing or 3D manu- To perform unpacking , a controlled inclination of the job 
facturing . In additive manufacturing , the objects ( cores ) are box in different directions is furthermore caused with the 
produced from a granular material and an additive solidify- holes of the platform of the job box open . The non - solidified 
ing the sand . The sand and the additive are arranged in layers granular material present in the job box is thereby shifted 
in a job box , on a platform of the job box , the additive layers around and the discharge thereof from the job box through 
being applied only on the granular material of interest ( and said holes is made easier . Since the inclination is controlled , 
depending on the shape of the object to be produced ) . At the it can be performed in the desired order and direction and up 
end of the process , the produced objects and solidified by to a desired angle which assures that the object does not 
means of the additive , as well as the granular material that move around dangerously in the job box in order to prevent 
has not been impregnated with the additive ( non - solidified the risk of said object breaking , for example . 
granular material ) remain in the job box . It is therefore Furthermore , since inclination in different directions can 
necessary to separate the objects from said non - solidified 45 be caused , it is easier for the non - solidified granular material 
granular material , i.e. , it is necessary to unpack the objects . present in different areas of the job box to be arranged on the 

Although the objects thus produced are in solid state , they holes of the platform for discharge . The unpacking of the 
are generally fragile and it is often impossible to handle objects is therefore achieved , or at least made easier , in a 
them with robots in order to separate them from the non- simple manner and without the risk of breaking the produced 
solidified granular material since the risk of breaking them 50 objects . 
is high . It is therefore necessary to use other less aggressive To perform the unpacking , in the method the job box is 
methods for unpacking them . One known method is to use moved to an unpacking station comprising a support sup 
platforms for the job box with holes that can be opened in ported on a plurality of support areas that are movable in 
a controlled manner such that upon opening them , the height . The job box is coupled to the support of the unpack 
non - solidified granular material present in said job box is 55 ing station , and the opening of the holes of the platform of 
discharged through said holes by gravity . the job box is caused after the coupling , the inclination of 
A problem in systems of this type is that not all the said support being caused by means of the controlled 

non - solidified granular material is left facing the holes , so it vertical movement of the support areas on which the support 
is often impossible to discharge said material , or at least the is supported for causing the inclination of the job box . 
required part , through said holes . To solve this problem , 60 A second aspect relates to an unpacking system for 
patent document US2015 / 0258744A1 describes a system in unpacking objects produced by means of additive manufac 
which additional holes are incorporated in the platform and turing and using a granular material . The system comprises 
a fluid is introduced from below and through said holes for a job box where the objects are manufactured and which in 
generating a fluidized bed of the non - solidified granular turn comprises a platform on which the non - solidified granu 
material present in the job box . This requires at least using 65 lar material and the objects , once they are produced , are 
additional injection nozzles and filters , and furthermore , this arranged , the platform comprising holes through which the 
solution does not assure that the fluid will be able to reach non - solidified granular material is discharged from the job 
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box by gravity . The system also comprises actuation means in the job box 100 is shifted around and the discharge thereof 
suitable for opening said holes in a controlled manner for through the holes 101a of the platform 101 is made easier . 
said discharge . FIG . 2 shows by way of example an inclination of the core 

The system further comprises additional actuation means box 100 in a specific direction , but the method includes 
for causing a controlled inclination of the job box in different 5 applying different inclinations of the job box 100 . 
directions . The inclination in different directions is done by alternat 

The system further comprises an unpacking station with a ing one direction with another such that the non - solidified 
fixed structure and a support arranged on said structure with binding material 2 is shifted around at all times in all 
freedom of movement . The support and the job box are directions , and it can furthermore be done as and when it is 
configured to be coupled to one another and thereby to move 10 deemed appropriate . Depending on the produced objects 1 , 
integrally with one another . The support comprises a cavity mainly due to their shape and / or size , inclination needs can 
on which the platform of the job box is at least partially vary both in number and in directions , force and time , for 
arranged to allow discharging through the cavity the non example , the inclinations for each case being able to be 
solidified granular material falling through the holes of the adjusted . Therefore , in such case , a user could customize 
platform , the support being configured to be inclined with 15 needs and even save different options for different cases such 
respect to the structure . that the user can select the suitable option for each case . 

The same advantages as those mentioned for the method To perform unpacking , once the objects 1 are produced 
are thereby achieved with the system . and before opening the holes 101a of the platform 101 , the 

These and other advantages and features will become job box 100 is moved to an unpacking station 200 compris 
evident in view of the drawings and detailed description . 20 ing a support 201 supported on a plurality of support areas 

of the unpacking station 200 that are movable in height , and 
BRIEF DESCRIPTION OF THE DRAWINGS the job box 100 is coupled to the support 201 of the 

unpacking station 200. After the coupling , the opening of the 
FIG . 1 schematically shows a job box of an unpacking holes 101a of the platform 101 of the job box 100 is caused 

system according to one embodiment , arranged in an 25 to allow discharging the non - solidified granular material 2 , 
unpacking station of said system . the inclination of said support 201 also being caused for 
FIG . 2 schematically shows the job box of the system of causing the inclination of the job box 100. This inclination 

FIG . 1 , said job box being inclined . is caused by means of the controlled vertical movement of 
FIG . 3A shows a platform of the job box of the system of the support areas on which the support 201 is supported , as 

FIG . 1 , with the holes of said platform being closed . 30 required ( preferably by alternating the movements of the 
FIG . 3B shows the platform of the job box of the system different support areas ) . Each movement of a support area 

of FIG . 1 , with the holes of said platform being open . translates into an inclination of the support 201 , and there 
FIG . 4 shows a heating plate arranged in the system of fore an inclination of the job box 100 . 

FIG . 1 . In a preferred embodiment , the support 201 of the unpack 
35 ing station 200 comprises a square or rectangular base , said 

DETAILED DESCRIPTION support 201 being supported on four support areas and each 
support area being close to or under one of the vertexes of 

The method is suitable for unpacking objects 1 produced the support 201. This allows easily inclining the support 201 
by means of additive manufacturing and using a granular in a plurality of directions , depending on the movement of 
material , such as a type of sand , for example , and in a job 40 the support areas , and since the job box 100 is coupled to the 
box 100 , particularly for unpacking sand cores thus pro- support 201 , said job box 100 inclines together said support 
duced . In this type of sand core manufacturing , sand and 201 . 
resin layers are alternately arranged in the job box 100. The In the preferred embodiment , the support 201 is further 
resin to be arranged therein depends on the shape of the more arranged on a structure 202 of the unpacking station 
objects 1 to be produced , whereas the sand is usually applied 45 200 , and the unpacking station 200 comprises a plurality of 
regardless of said shape . As a result , the produced objects 1 inflatable elements 203 arranged between the structure 202 
( sand and resin mixture ) remain in the job box 100 together and the support 201 , the support 201 therefore being sup 
with non - solidified granular material 2 ( sand ) that has not ported on the inflatable elements 203. Each inflatable ele 
mixed with the resin , as depicted by way of example in ment 203 comprises at least one of the support areas on 
FIGS . 1 and 2. The objects 1 are separated from the 50 which the support 201 is supported , each of them preferably 
non - solidified granular material 2 by means of the method , comprising a single support area , and the corresponding 
said objects 1 being unpacked . inflatable element 203 is inflated and / or deflated in a con 

In the job box 100 , the objects 1 and the non - solidified trolled manner to cause the movement of a support area , the 
granular material 2 are arranged on a platform 101 of the job corresponding inclination of the support 201 and therefore 
box 100 once manufacturing ends . The platform 101 com- 55 of the job box 100 coupled to said support 201 being caused . 
prises a plurality of holes 101a to discharge through same The different inflatable elements 203 are independently 
the non - solidified granular material 2 from the job box 100 controlled although they can be inflated and / or deflated 
by gravity , as depicted with reference 2a in FIG . 1 by way simultaneously . Two or more inflatable elements 203 can be 
of example , said holes 101a being opened in a controlled inflated or deflated simultaneously , but this inflating or 
manner for said discharge as required and for thereby 60 deflating is preferably done to different degrees in order to 
separating the objects 1 from the non - solidified granular obtain different inclinations . Since they are controlled inde 
material 2. The platform 101 is preferably horizontal , as pendently , desired inclinations at the desired degrees can be 
shown in FIG . 1 . obtained at all times . 

To perform unpacking , a controlled inclination of the job In the preferred embodiment , vibration of said job box 
box 100 in different directions is caused in the method , with 65 100 is furthermore caused , with the holes 101a of the 
the holes 101a of the platform 101 of the job box 100 being platform 101 of the job box 100 being open , the required 
open , such that the non - solidified granular material 2 present inclinations and vibration of said job box 100 being per 
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formed simultaneously if required . This makes it easier to actual configuration of the coupling means or by means of 
shift the non - solidified granular material 2 around , making a controlled actuation thereof by control means , for 
the discharge thereof even easier if required . Furthermore , example ) . 
the degree of vibration can be adjusted as needed . The The support 201 comprises a cavity 2016 on which the 
inflatable elements 203 are made of rubber or an equivalent 5 platform 101 of the job box 100 is at least partially arranged , 
material , such that they absorb and / or dampen vibrations such that when the passage of the holes 101a of said 
and prevent them from reaching the structure 202 . platform 101 is opened , the non - solidified granular material 

In the preferred embodiment , the platform 101 is formed 2 falls through said cavity 2016 going through the support 
by a plurality of parallel plates 102 , preferably three in 201 , being able to be deposited in a container 209 arranged 
number , arranged on top of one another like a sandwich . 10 under the support 201 for subsequent discharge from the unpacking station 200 , for example . Each plate 102 comprises a plurality of through holes 102a , In a preferred embodiment , the additional actuation and to open the holes 101a of the platform 101 the move means 104 is pneumatic means arranged in the unpacking ment of at least one of said plates 102 in a transverse station 200. The additional actuation means 104 comprises 
direction T is caused , such that the holes 102a of the 15 a plurality of inflatable elements 203 arranged between the different plates 102 are aligned and allow the passage of the support 201 and the structure 202 and suitable for being 
non - solidified binding material 2 through the platform 101 , inflated and deflated in an independent and controlled man 
as shown by way of example in FIGS . 3A and 3B . Therefore , ner to cause the corresponding inclination . 
when the holes 102a of the different plates 102 are aligned , The inflatable elements 203 are preferably arranged under 
the holes 101a are said to be open since the non - solidified 20 the outer ends of the support 201 , leaving the space under the 
granular material 2 is allowed to pass through them and out cavity 2015 of said support 201 at least partially free to 
of the job box 100 . allow the non - solidified granular material 2 to fall through 
A second aspect relates to an unpacking system 300 for same . The system 300 comprises actuation means not 

unpacking objects 1 produced by means of additive manu- depicted in the drawings for inflating and deflating the 
facturing and using a granular material such as a type of 25 inflatable elements 203 in a controlled manner . For example , 
sand , for example , in which an unpacking method such as the actuation means can comprise a three - way valve and a 
the one of the first aspect of the invention is implemented , pressure regulator for each inflatable element 203 , said valve 
for example , obtaining the same advantages as those and said regulator preferably being controlled by the control 
described for said first aspect . means . The pressure of the air used for inflating the corre 

The system 300 comprises the job box 100 in which the 30 sponding inflatable element 203 is controlled with the pres 
objects 1 are produced , and the job box 100 comprises a sure regulator , and inflating or deflating the corresponding 

inflatable element 203 is controlled with the three - way platform 101 on which the non - solidified granular material valve . The actuation means can be connected to a pressur 2 and the objects 1 , once they are produced , are arranged . As ized air intake , for example , said pressurized air being that described above , the non - solidified granular material 2 is the 35 used for inflating the inflatable elements 203 . surplus granular material that is not part of the produced The system 300 can further comprise vibration means not objects 1 but has been used during the manufacture thereof . depicted in the drawings for causing the vibration of the job The platform 101 comprises a plurality of holes 101a box 100. The vibration is intended for shifting the non 
through which the non - solidified granular material 2 is solidified granular material 2 present in the job box 100 
discharged from the job box 100 by gravity , and the system 40 around in order to make the discharge thereof through the 
300 comprises actuation means 103 suitable for opening said holes 101a of the platform 101 easier . Therefore , in the 
holes 101a in a controlled manner for said discharge . Said preferred embodiment the system 300 comprises vibration 
actuation means 103 can be manual , but is preferably an means which is furthermore arranged in the unpacking 
actuator operated by control means . The actuator can be a station 200 , attached to the support 201 , for causing the 
cylinder , for example . 45 vibration of said support 201 when required . If the job box 
The system 300 further comprises additional actuation 100 is coupled to the support 201 , the vibration of the 

means 104 for causing a controlled inclination of the job box support 201 causes the vibration of the job box 100. The 
100 in different directions , as discussed above for the first control means is therefore configured for causing the vibra 
aspect of the invention , and control means for controlling tion of the support 201 when the job box 100 is coupled to 
said inclinations . 50 said support 201 , and preferably when the holes 101a of the 

The system 300 further comprises an unpacking station platform 101 of the job box 100 are open . In the preferred 
200 in which the job box 100 is arranged for unpacking the embodiment , since the inflatable elements 203 are made of 
objects 1. The unpacking station 200 comprises a fixed rubber , said inflatable elements 203 absorb and / or dampen 
structure 202 and a support 201. The support 201 is arranged the vibrations and prevent from reaching the structure 202 , 
on the fixed structure 202 with freedom of movement , and 55 at least for the most part . The inflatable elements 203 can be 
both the support 201 and the job box 100 are configured for made of another type of equivalent material , in the sense that 
being able to be coupled to one another by coupling means said material reacts to vibrations in the same way or in a 
not depicted in the drawings when the job box 100 is similar way ( for absorbing and / or dampening them ) . 
arranged in the unpacking station 200 , said support 201 and In the preferred embodiment , the support 201 comprises 
said job box 201 thereby moving integrally with one another . 60 the actuation means 103 causing the controlled opening of 
The support 201 is configured to be inclined with respect to the holes 101a of the platform 101 of the job box 100 , the 
the structure 202 actuated by the additional actuation means job box 100 and the platform 101 being configured such that 
104 , the job box 100 thus being inclined with respect to the said actuation means 103 is coupled to said platform 101 
structure 202 . when the job box 100 is coupled to the support 201. The 

The coupling means can be of the tongue and groove type , 65 platform 101 comprises at least two faced plates 102 , and the 
for example , and it can be manual or automatic ( in the latter actuation means 103 is suitable for being coupled to one of 
case , it would be automatically coupled either due to the said plates 102 and for moving said plate longitudinally with 
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respect to the other plate 102 , the holes 101a being opened Clause 3 : The method according to clause 1 or 2 , wherein 
or closed with said movement . the support ( 201 ) is arranged on a structure ( 202 ) of the 

In the preferred embodiment , the platform 101 comprises unpacking station ( 200 ) , the unpacking station ( 200 ) further 
three plates 102 , as shown in FIGS . 3A and 3B , arranged on comprising a plurality of inflatable elements ( 203 ) arranged 
top of one another like a sandwich , the intermediate plate 5 between the structure ( 202 ) and the support ( 201 ) , and each 
102 being the plate to which the actuation means 103 are inflatable element ( 203 ) comprising at least one of the coupled . All the plates 102 comprise through holes 102a , support areas on which the support ( 201 ) is supported , each 
and the holes 101a are open when said through holes 102a of said inflatable elements ( 203 ) being inflated and deflated coincide with one another , as shown in FIG . 3B by way of in a controlled manner to cause the corresponding inclina example . tion of the support ( 201 ) and of the job box ( 100 ) coupled The unpacking station 200 can further comprise a heating to the support ( 201 ) . plate 109 suitable for being arranged on the job box 100 , as Clause 4 : The method according to clause 3 , wherein the shown by way of example in FIG . 4 , used for heating the 
content of said job box 100. As a result of the heating plate inflatable elements ( 203 ) are independently controlled , each 
109 , the objects 1 can , for example , be hardened so that they is inflatable element ( 203 ) preferably comprising a single 
can subsequently be handled in a safer manner without the respective support area . 
risk ( or with a lower risk ) of them accidentally breaking . The Clause 5 : The method according to any of the preceding 
heating plate 109 can act during unpacking in any of its clauses , wherein the vibration of said job box ( 100 ) is 
phases . If it is applied beforehand when there is non furthermore caused with the holes ( 101a ) of the platform 
solidified granular material 2 in the job box 10 and before 20 ( 101 ) of the job box ( 100 ) being open . 
and / or during vibration , the objects 1 that can subsequently Clause 6 : An unpacking system for unpacking objects 
withstand greater or more sudden vibrations harden . If , in produced by means of additive manufacturing from a granu 
contrast , it is designed or configured to act only after lar material , comprising a job box ( 100 ) where the objects 
unpacking or in an advanced unpacking phase , the amount ( 1 ) are manufactured and in turn comprising a platform 
of non - solidified granular material 2 present in the job box 25 ( 101 ) on which a non - solidified granular material ( 2 ) and the 
100 is less than in the preceding case ( or even negligible , objects ( 1 ) , once they are produced , are arranged , the 
depending on when the heating plate 109 is activated ) , and platform ( 101 ) comprising a plurality of holes ( 101a ) to 
less heat energy is therefore required for hardening the discharge through same the non - solidified granular material 
objects 1 since less material ( non - solidified granular mate- ( 2 ) from the job box ( 100 ) , and the system ( 300 ) comprising 
rial 2 plus objects 1 ) has to be heated , a smaller dimension- 30 actuation means ( 103 ) suitable for opening said holes ( 101a ) 
ing of the heating plate 109 being required . in a controlled manner for said discharge , and additional 
The following clauses disclose additional embodiments . actuation means ( 104 ) for causing a controlled inclination of 
Clause 1 : A method for unpacking objects produced by the job box ( 100 ) in different directions , characterized in that 

means of additive manufacturing from a granular material in the system ( 300 ) further comprises an unpacking station 
a job box ( 100 ) , the objects ( 1 ) being unpacked from a 35 ( 200 ) with a fixed structure ( 202 ) and a support ( 201 ) 
non - solidified granular material ( 2 ) by means of the method arranged on said structure ( 202 ) with freedom of movement , 
once they are produced , starting from the arrangement of the support ( 201 ) and the job box ( 100 ) being configured to 
said objects ( 1 ) and said non - solidified granular material ( 2 ) be coupled to one another and thereby moving integrally 
on a platform ( 101 ) of the job box ( 100 ) , the platform ( 101 ) with one another , and the support ( 201 ) comprising a cavity 
comprising a plurality of holes ( 101a ) to discharge through 40 ( 2016 ) on which the platform ( 101 ) of the job box ( 100 ) is 
same the non - solidified granular material ( 2 ) from the job at least partially arranged to allow discharging through same 
box ( 100 ) , said holes ( 101a ) being opened in a controlled the non - solidified granular material ( 2 ) falling through the 
manner for said discharge and for thereby separating the holes ( 101a ) of the platform ( 101 ) , the support ( 201 ) being 
objects ( 1 ) from the non - solidified granular material ( 2 ) , the configured to be inclined with respect to the structure ( 202 ) . 
objects ( 1 ) being unpacked , wherein , to perform the unpack- 45 Clause 7 : The unpacking system for unpacking objects 
ing , a controlled inclination of the job box ( 100 ) in different according to clause 6 , wherein the additional actuation 
directions being caused , with the holes ( 101a ) of the plat- means ( 104 ) are arranged in the unpacking station ( 200 ) and 
form ( 101 ) of the job box ( 100 ) being open , for shifting the comprise a plurality of inflatable elements ( 203 ) arranged 
non - solidified granular material ( 2 ) present in said job box between the support ( 201 ) and the structure ( 202 ) on which 
( 100 ) around and making the discharge thereof through said 50 the support ( 201 ) is supported , each inflatable element ( 203 ) 
holes ( 101a ) easier , to perform the unpacking , in the method being suitable for being inflated and deflated in a controlled 
the job box ( 100 ) is moved to an unpacking station ( 200 ) manner to cause the corresponding inclination . 
comprising a support ( 201 ) supported on a plurality of Clause 8 : The unpacking system for unpacking objects 
support areas that are movable in height , the job box ( 100 ) according to clause 7 , wherein the inflatable elements ( 203 ) 
is coupled to the support ( 201 ) of the unpacking station 55 are arranged under the outer ends of the support ( 201 ) , 
( 200 ) , and the opening of the holes ( 101a ) of the platform leaving the space under the cavity ( 2016 ) of said support 
( 101 ) of the job box ( 100 ) is caused after the coupling , the ( 201 ) at least partially free . 
inclination of said support ( 201 ) being caused by means of Clause 9 : The unpacking system for unpacking objects 
the controlled vertical movement of the support areas on according to any of clauses 6 to 8 , comprising vibration 
which the support ( 201 ) is supported for causing the incli- 60 means in the unpacking station ( 200 ) associated with the 
nation of the job box ( 100 ) . support ( 201 ) for causing the vibration of said support ( 201 ) 

Clause 2 : The method according to clause 1 , wherein the and of the job box ( 100 ) coupled to said support ( 201 ) . 
support ( 201 ) of the unpacking station ( 200 ) comprises a Clause 10 : The unpacking system for unpacking objects 
square or rectangular base , said support ( 201 ) being sup- according to any of clauses 6 to 9 , wherein the support ( 201 ) 
ported on four support areas and each support area being 65 comprises the actuation means ( 103 ) causing the controlled 
arranged close to or under one of the vertexes of the support opening of the holes ( 101a ) of the platform ( 101 ) of the job 
( 201 ) . box ( 100 ) , the job box ( 100 ) and the platform ( 101 ) being 
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configured such that said actuation means ( 103 ) are coupled 6. The method according to claim 1 , further comprising 
to said platform ( 101 ) when the job box ( 100 ) is coupled to vibrating the job box while the plurality of through holes are 
the support ( 201 ) . open . 

Clause 11 : The unpacking system for unpacking objects 7. The method according to claim 1 , further comprising 
according to clause 10 , wherein the platform ( 101 ) com- 5 vibrating the job box while the plurality of through holes are 
prises at least two plates ( 102 ) arranged on top of one open . 
another , the actuation means ( 103 ) being suitable for being 8. An unpacking system for unpacking one or more 
coupled to one of said plates ( 102 ) and for moving said plate objects produced by means of additive manufacturing from 
longitudinally with respect to the other plate ( 102 ) and each a granular material , the system comprising : 
plate ( 102 ) comprising a plurality of holes ( 102a ) . a job box including a platform that is configured to 

Clause 12 : The unpacking system for unpacking objects support the one or more objects and non - solidified 
according to clause 11 , wherein the platform ( 101 ) com granular material , the platform including a plurality of 
prises three plates ( 102 ) arranged on top of one another like holes , the plurality of holes being transitional between 
a sandwich , the intermediate plate being the plate coupled to a closed position and an open position , in the closed 
the actuation means ( 103 ) and the other two plates ( 102 ) 15 position the non - solidified granular material cannot be 
comprising coinciding holes ( 102a ) . discharged from the job box through the plurality of 

Clause 13 : The unpacking system for unpacking objects holes , in the open position the non - solidified granular 
according to any of clauses 6 to 12 , wherein the unpacking material is capable of being discharged from the job 
station ( 200 ) comprises a heating plate ( 109 ) adapted for box through the plurality of holes ; 
being arranged on the job box ( 100 ) and for heating the 20 a first actuator configured to open and close the plurality 
content of said job box ( 100 ) . of holes ; an unpacking station including a support 

arranged with freedom of movement on a fixed struc 
What is claimed is : ture , the job box being coupled to the support , the 
1. A method for unpacking one or more objects produced support having a through opening through which the 

by means of additive manufacturing from a granular mate- 25 non - solidified granular material passes when the plu 
rial in a job box , the job box including a platform that rality of through openings are open ; 
includes a plurality of holes , the plurality of holes being a second actuator configured to cause a controlled incli 
transitional between a closed position and an open position , nation of the support in different directions with respect 
in the closed position the non - solidified granular material to the fixed structure ; and 
cannot be discharged from the job box through the plurality 30 wherein the second actuator comprises a plurality of 
of holes , in the open position the non - solidified granular inflatable elements arranged between the support and 
material is capable of being discharged from the job box the fixed structure , each of the plurality of inflatable 
through the plurality of holes , the method comprising : element being inflatable and deflated to cause the 

coupling the job box to a support of an unpacking station , controlled inclination of the support in the different 
the support being supported on a plurality of support 35 directions . 
areas that that are each movable in height ; 9. The unpacking system according to claim 8 , wherein 

opening the plurality of through holes to discharge the each of the plurality of inflatable elements is made of a 
non - solidified granular material from the job box after material that absorbs vibration from the support . 
the job box is coupled to the support of the unpacking 10. The unpacking system according to claim 8 , wherein 
station ; 40 the inflatable elements are arranged at outer ends of the 

altering an inclination of the job box in different directions support , leaving the through opening of the support open . 
to shift the non - solidified granular material inside the 11. The unpacking system according to claim 8 , further 
job box while the plurality of through holes are open , comprising a vibrator coupled to the support , the vibrator 
the inclination being altered by changing the height of configured to cause the support to vibrate and also to cause 
at least one of the plurality of support areas ; and 45 the job box to vibrate by virtue of the job box being coupled 

wherein the unpacking station includes a fixed structure to the support . 
on which the support is arranged , the plurality of 12. The unpacking system according to claim 8 , further 
support areas comprising a plurality of inflatable ele- comprising a vibrator coupled to the support , the vibrator 
ments arranged between the fixed structure and the configured to cause the support to vibrate and also to cause 
support , each of the inflatable elements being inflated 50 the job box to vibrate by virtue of the job box being coupled 
to increase in height and deflated to decrease in height to the support . 
to alter the inclination of the job box . 13. The unpacking system according to claim 8 , wherein 

2. The method according to claim 1 , wherein the support the first actuator is attached to or is a part of the support , the 
of the unpacking station comprises a rectangular base having first actuator being coupled to the platform of the job box 
first , second , third and fourth corners , the support being 55 when the job box is coupled to the support . 
supported on first , second , third and fourth support areas that 14. The unpacking system according to claim 8 , wherein 
are respectively arranged at or near the first , second , third the platform comprises at least first and second plates with 
and fourth corners of the support . the first plate arranged on vertically above the second plate , 

3. The method according to claim 2 , wherein the first , the plurality of through openings in the platform being open 
second , third and fourth support areas are arranged under the 60 when a first plurality of through holes in the first plate 
support . overlap with a second plurality of through holes in the 

4. The method according to claim 1 , wherein each of the second plate . 
plurality of inflatable elements is independently inflated and 15. The unpacking system according to claim 14 , wherein 
deflated . the first actuator is configured to be attached to one of the 

5. The method according to claim 4 , wherein each of the 65 first and second plates and configured to move the one of the 
plurality of support area comprises only one of the plurality first and second plates horizontally with respect to the other 
of inflatable elements . of the first or second plate . 
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16. The unpacking system according to claim 8 , wherein 

the platform comprises at least first , second and third plates , 
the second plate being located vertically below the first plate 
and vertically above the third plate , first , second and third 
plates respectively including a first , second and third plu- 5 
rality of through holes , the plurality of through openings in 
the platform being open when the first and second plurality 
of through holes overlap with one another and when the 
second and third plurality of through openings overlap with 
one another . 

17. The unpacking system according to claim 16 , wherein 
the first actuator is configured to be attached to the second 
plate and to move the second plate horizontally with respect 
to the first and third plates . 

18. The unpacking system according to claim 8 , wherein 15 
the unpacking station further comprises a heating plate 
configured for placement on the job box and for heating the 
one or more objects when the one or more objects reside 
inside the job box . 
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