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This research proposed a unique process for the rapid manufacturing of large-scale 
compliant mechanism components. Using the characteristics of the NiChrome wire 
sintering method, it aims to rapidly fabricate a large-scale compliant mechanism model at 
low cost. NiChrome wire sintering is a method in which NiChrome wire is wound into a 
target pattern and then placed in a hot-melt material (TPU powder) to be energized and 
moulded. The low cost, high degree of freedom and one-piece characteristic of this new 
method bring new possibilities for the manufacturing process of compliant mechanism 
components. This research applies a new fabrication method to reduce the production 
cost and manufacturing difficulty of large kinetic installations. In benefitting from the 
non-mechanical wear characteristics of compliant mechanisms, the service life of 
manufactured installations can be greatly prolonged as well. The new fabrication method 
demonstrates an efficient way to produce a large scale of kinetic structure and provides a 
toolkit for designers. 

Keywords: Nichrome Wire Sintering, Rapid Prototyping, Elastic Material, Digital 
Fabrication, Compliant Mechanism.

INTRODUCTION 
This study aims to investigate the application of the 
new NiChrome wire sintering method (S.N.O.W.) in 
the manufacture of large-scale components of 
compliant mechanisms. 

Conventionally, compliant mechanism 
components are manufactured using milling, 
moulding or vertical fused deposition modelling or 
stereo lithography printing methods. Each 
compliant mechanism fabrication method has its 
advantages and disadvantages, but all methods are 
subject to high requirements for the processing 
environment.  

S.N.O.W was developed based on the concept of 
selective laser sintering (SLS), that is, the selective 
heating of hot-melt powder. Compared with SLS 
melting a material layer by layer with laser, the 

S.N.O.W method places the braided NiChrome wire 
into thermoplastic polyurethane (TPU) powder and 
sinters it with electricity. After exceeding the 
limitations of laser equipment, the fabricator can 
easily complete the sintering of 2D or 3D objects by 
winding wires. The sintered structure can be 
controlled to form in different strengths through 
regulating the sintering duration and temperature. 
The finished product will form strong elastic nodes 
where the wires intersect, which will directly affect 
the deformed state of the structure after being 
stressed. 

To control the deformation of the fabricated 
parts into a more precise standard, a series of nodal 
sintering experiments was conducted to obtain 
basic data for controlling the deformation amount. 
These data were then applied to manufacture four 
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common and one self-developed compliant 
mechanism components to inspect the feasibility of 
the new method. Based on the previous experiment 
results, a kinetic installation art was proposed to 
inspect the potential and organize the whole 
workflow of this new method. 

The whole study is illustrated in three parts. 
Firstly, this study begins by examining existing works 
and papers that inspired this research. Secondly, it 
explains the sintering method and node sintering 
manipulation. Thirdly, the results of the current 
experiments are provided.  

 
The following are the contributions of this paper. 

1. Construction of the NiChrome wire sintering 
system for compliant mechanisms 

2. Methods of flexible joint sintering 
3. A summary of the current progress for further 

development 

BACKGROUND RESEARCH AND 
PREVIOUS EXPERIMENT 
The studies which inspired this research are 
illustrated in this chapter. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fabrication of Compliant Mechanisms 
According to Lates et al. (2016) in their article 

‘Fabrication Methods of Compliant Mechanisms’, the 
fabrication methods of compliant mechanisms are 
generally categorized as (1) milling, (2) 3D printing 
and (3) moulding. The integrally formed products 
fabricated by milling and moulding have excellent 
performance in load-bearing tests, while 
manufactured products formed via 3D printing have 
more delicate and complex components due to the 
method’s high degree of fabrication freedom. 

In terms of the disadvantages of these 
fabrication methods, milling results in the highest 
material waste rate due to the congenital limitations 
of subtractive manufacturing. Moreover, 3D printing 
is restricted by its relatively long processing time and 
the structural weakness of layer-by-layer printing. By 
contrast, moulding is capable of the most balanced 
performance among the three methods, but the 
initial mould manufacturing threshold has limited it 
from being used by the public. 

The abovementioned compliant mechanism 
fabrication methods have their own advantages and 
disadvantages in terms of processing performance. 
However, the high requirements for the processing 
environment are common problems faced by these 
existing methods during the fabrication process. 

Novel fabrication concept 
S.N.O.W. (sintering TPU via NiChrome wire) (Tsung-
Han et al., 2021) is an innovative fabrication method 
that can produce elastic structures rapidly using 
simple equipment and materials (Figure 1). In the 
last research project, the fabrication process was 
tested, and the finished product was proven to have 
high structural strength. The elasticity and integrally 
formed characteristic of the finished product were 
found to show the potential for fabricating 
compliant mechanisms. The S.N.O.W. construction 
method demonstrates the  

Figure 1 
Fabrication results 
of S.N.O.W 
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manufacturing advantages of rapid path processing 
of milling, complex 3D manufacturing of 3D printing 
and integral moulding and form shaping of 
moulding. A series of experiments are conducted to 
explain the operation details of this innovative 
method. 

EXPERIMENT CONTENT 
The development of the fabrication system is 
introduced in this chapter. 

Sintering System 
The sintering system of S.N.O.W will be examined in 
three parts (Figure 2). 

 
Basic materials for sintering. To avoid the parallel 
connection of the intersecting wires when sintering, 
a special enamelled NiChrome wire covered with 
heat-resistant insulating material was introduced 
into the experiments. TPU was selected as the hot-
melt powder material in the experiment in order to 
achieve the elasticity of the finished product. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Heating system that supplies power to the 
NiChrome wire to energize and generate heat.  
Both AC and DC power supplies can be used for 
sintering. Depending on the size of the sintered 
object (i.e. the total length of the NiChrome wire), 
the power needs to be controlled to match the 
reasonable temperature (120°C–140°C) during 
sintering process. A 220V thyristor AC voltage 
regulator was introduced as the output terminal so 
the voltage could be adjusted in time to restrict the 
maximum temperature. 

 
External monitor system for adjusting the 
heating temperature of NiChrome wire. During 
the experiment, an infrared photothermal imager 
was used to monitor whether the sintering 
temperature fell within the desired range. Along 
with the voltage controller, the thermometer allows 
the fabricator to adjust the sintering temperature in 
time during the fabrication process. 

Moulding System 
Positioning and weaving control of the desired 
pattern. Screws are drilled into the wooden board 
according to the desired pattern as anchor points for 
weaving, and Nichrome wire is then wound on the 

Figure 2 
The overall 
sintering system  
 
 
 
 
 
 
 
 
 
The sintering 
process 
demonstration 
(Bottom) 
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screws in sequence.  The NiChrome wire needs to be 
wound tightly on the screws to avoid dislocation due 
to the expansion of heated NiChrome wire. 

Post-processing of the sintered 
component 

The heat-treat process 
helps prevent the drop-off 
of the unsintered powder 
remaining on the surface. 
After sintering, the 
component is left to cool to 
semi-hardened status 
(~50°C) in the powder to 
avoid the deformation 
caused by losing the 
support of the remaining 

unsintered powder. After the temperature of the 
component is lowered, the powder can be shaken 
off and the excess sintered parts are trimmed to 
match the desired shape. The excess powder 
covering the component can be treated with a hot 
air blower to produce a smoother surface (Figure 3). 

Basic Experiments - Shape Controlling 
and Sintering of Nodes and Members 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

• Joints 
To shape the joint for controllable deformation 
of the compliant mechanism, metal sleeves are 
deployed to the screws to absorb the heat 
generated from the energized NiChrome wire, 
leading to concave nodes (second image of 
Figure 4). When subjected to force, the concave 
nodes will deform in different degrees to achieve 
the purpose of action control of compliant 
mechanisms.  
 

• Thickness Control 
In the same way, metal sheets are arranged to 
aid in controlling the shape and width of the 
sintered product (fourth image of Figure 4). The 
control of width allows designers to manipulate 
the bending degrees of the elastic member in 
order to further design components that can 
match the target trajectory. 

Advanced application - Compliant 
mechanism fabrication attempt 
The two shaping techniques (joint and thickness 
control) are then applied to fabricate four general 
kinds of existing compliant mechanisms and one 
self-developed mechanism (Figure 5). The goal is to 
examine the feasibility of the construction method 
and the restrictions that need to be considered when 
designing the components.  

a. Gripper 
The gripper experiment tested whether the 
elastic joints produced by S.N.O.W. could 
convert the applied force into shape 
deformation perpendicular to the direction of 
the applied force (top left image of Figure 6).  
 
b. Cross-Axis Flexural Pivot 
The Cross-axis flexural pivot experiment tests 
whether the elastic strength of the sintered 
object can withstand large bending forces (top 
right image of Figure 6). 

Figure 3 
Heat-treat process 
helps prevent the 
drop-off of 
unsintered powder 
remaining on the 
surface 
 

Figure 4 
Diagram of the 
‘Joints’ experiment 
(first and second 
images) 
 
 
 
Diagram of 
the ’Thickness 
Control’ 
experiment (third 
and fourth images) 
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c. Motion generator I 
The motion trajectory of the sintered product 
can be edited by adjusting the position and type 
of nodes. The result shows the potential for 
fabricating locomotion generators (bottom left 
image of Figure 6). 
 
d. Switcher 
The switchable component produced by the 
S.N.O.W. can perform the ON-OFF mechanism. 
Although the results will sometimes fail due to 
the flexibility of TPU, which leads to the 
undesired deformation of rigid members, they 
revealed the potential for fabricating 
mechanical switches via S.N.O.W. (bottom right 
image of Figure 6). 
 
e. Motion generator II 
A prototype pattern is generated by using a 
mechanical device design assistant website to 
simulate conventional mechanisms (Motion 
Generator Website, n.d.) and to ready for 
fabrication. After the sintered component is 
connected to the drive shaft (servo MG995), it 
successfully converts the rotational force into 
the up and down swinging motion similar to the 
motion of seesaw (Figure 7). 

The four experiments are tested and verified for the 
following characteristics of compliant mechanisms: 
(1) Conversion of force direction, (2) Material 
resilience, (3) Joint positioning and action 
controlling and (4) Switchable motion generating. 
The results show that the S.N.O.W. has the potential 
to create a compliant mechanism component with 
complexity. The fifth 

 
 

 
 
 
 
 experiment (i.e. Motion generator II) shows the 
overall workflow of how this innovative approach 
can be used to design and manufacture compliant 
mechanisms. 

 
The advanced application focused on the fabrication 
of components that can generate 2D trajectory 
motion is proven to be reliable for the purpose of 
motion generating. The deformation results of the (d) 
switcher indicate the possibility of achieving 3D 
trajectory motion. Combining these results with the 
results of the 3D constructing method using S.N.O.W. 
in the previous research (sintering TPU via NiChrome 
wire) (Tsung-Han et al., 2021) shows that the 
fabrication of 3D compliant mechanisms that can 
perform 3D trajectory motion is possible. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 5 
Winding setting of 
the five compliant 
mechanism 
experiments (from 
left to right: 
component a. to 
component e.) 

Figure 6 
Operation effects of 
four general kinds 
of existing 
compliant 
mechanisms:  
a. gripper (top left), 
b. cross-axis flexural 
pivot (top right),  
c. motion generator 
I (bottom left),  
d. switcher (bottom 
right) 
 
Figure 7 
Overlay image of 
the operation of 
‘Motion generator 
II’ 
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DESIGN EXPERIMENTS 
This study applies the new method to the design and 
fabrication of a kinetic installation art, which will 
demonstrate the efficiency and low cost of this novel 
method and showcase the fabrication workflow of 
sintering multiple components at the same time. 

Digital Designing Method 
The basic pattern of motion generator II is imported 
and simulated in the Rhino Grasshopper Kangaroo2 
environment. The mechanisms can be operated with 
the combination of  Kangaroo components shown in 
the picture (Figure 10). The desired trajectory path 
can be further tweaked by adjusting the input 
pattern of the mechanism. With a parameterized 
point adjustment, the sequential change 
components are designed and ready to be 
fabricated (Figure 9,left).  

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

Fabrication 
Separate 15 components into five sintering groups 
according to the fabrication size (total NiChrome 
wire length). These five groups of parts will be 
sintered under the same temperature range (135°C–
150°C) 3–8 minutes. The wire diameter of the 
sintered components is measured from 10 mm to 
22mm. 

The usage of the voltage regulator greatly 
simplifies the tedious steps when the power supply 
for sintering different sizes of components is 
replaced. With the use of an infrared thermal imager, 
the voltage can be adjusted simultaneously 
according to the measured temperature. Moulds 
with a unit width of less than 1200 mm are processed 
by a laser-cut wooden board (1200 × 1200 mm). 

For parts larger than 1200 mm, samples are first 
printed and pasted on a plywood board (2200 × 910 
mm) as the reference (Figure 9, right). 

 
 
 
 
 
 
 

Figure 8 
The last experiment 
is to complete an 
installation art 
composed of 15 
compliant 
mechanism 
components 
fabricated by the 
S.N.O.W method 
 
This device 
generates rhythmic 
waving motion 
when activating 

Figure 9 
Desired motion is 
simulated and 
adjusted in the 
Rhino Grasshopper 
(left) 
 
Components are 
separated into 
different sinter 
groups by size 
(right) 
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Anchor points are then set (drilling screws and 
applying metal sleeves to the board) according to 
the referenced pattern. Lastly, a long string of 
NiChrome wire is wound in sequence to match the 
desired pattern. The sintering process is rather 
simple because the parts of different sizes are 
separated in groups, and the components with the 
same diameter can be fabricated with one single 
connection to the power supply. 

Lastly, components parallel to each other are 
connected and assembled with thin steel cable after 
the post-treatment of trimming and heat-treat. The 
aim is to avoid any undesired deformation of the 
elastic components when not being stressed.  

Results 
After the crankshaft is connected, the parts with 
different sizes and sintering patterns will be 
deformed correspondingly according to the rotation 
angle of the crankshaft, thereby producing a 
rhythmic motion (Figure 11). 

The installation is very quiet during operation 
due to the frictionless trait of the compliant 
mechanism. Benefitting from the characteristic of 
the S.N.O.W., compliant mechanism components in 
large scale can be fabricated rapidly in an integral 
way.  

CONCLUSIONS 
The advantages of the S.N.O.W. fabrication method 
not only enable large-scale compliant mechanisms 
to be flexibly manipulated but also exhibit a more 
efficient way of fabricating. All the sintered 
components can be peeled off from the NiChrome 
wire after reheating, which can achieve the goal of 
material recycling. 

In the advanced application of the basic 
experiment, the four components fabricated by 
S.N.O.W. successfully exhibited the following 
characteristics of the compliant mechanism: (1) 
Conversion of force direction, (2) Material resilience, 
(3) Joint positioning and action controlling and (4) 
Generation of switchable motion. The combination 
of these basic types of compliant mechanisms allows 

designers to create kinetic parts with more complex 
functions. 

In the final experiment of design and fabrication, 
the possibility of manufacturing large-scale 
components and the operation process of sintering 
multiple components at the same time are proven 
feasible (Figure 12). The results show the possibility 
of fabricating large-scale decorative installations or 
functional facades, which enable designers to 
explore forms and kinetic structures in a manageable 
way by adjusting the pattern of the sintered parts. 
Compared to the conventional methods of 
fabricating compliant mechanisms, S.N.O.W. 
proposed a rapid, free-form geometric surface-
generating method demonstrating a unique way of 
sintering powder to form wireframe structures 
without using supporting materials and in a fully 
powered state, the widget size is not limited. 

Considering future aspects, this method has 
great potential to rapidly fabricate large-scale 
compliant mechanism components with more 
complex motion. Therefore, the system should be 
optimized for a more precise and reliable fabrication. 
Owing to the uniform hardness of the TPU powder, 
undesired deformation will sometimes appear on 
the parts that should remain rigid after being 
subjected to force. In addition, although the motion 
control of 2D sintered components is proven to be 
practicable, the generation of complex 3D trajectory 
still needs more research to examine. Finally, the 
power supply for the whole sintering system 
requires a more flexible solution to generate 
electricity from low to super-high voltage in order to 
complete components in different sizes. 

Further research in this area will require the 
following: (1) In-depth study of the combination of 
sintering materials with different hardness, (2) 
Research on the fabrication of the 3D kinetic 
component and (3) Improvement to the current 
sintering system to extend the length limitation of 
NiChrome wire. 
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Figure10 
Details of the 
Kangaroo 
simulation process 
 

Figure11 
Details of the final 
model 
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Figure 12 
Fabricating process 
of the final model 
 

Volume 1 – Co-creating the Future – eCAADe 40 | 289



ACKNOWLEDGEMENTS 
This research would not have been possible without 
the valuable support of ROLA (Graduate Institute of 
Architecture, National Yang Ming Chiao Tung 
University), and the Ministry of Science and 
Technology (MOST) (Taipei, TW) (GRANT_NUMBER: 
MOST 110-2221-E-A49-018-). 

REFERENCES 
Tsai, T. H., Chen, T. C. and Ching, W. H., (2021).’ 

S.N.O.W_Sintering TPU via NiChrome Wire’ in 
Post-Carbon - Proceedings of the 27th CAADRIA 
Conference, 9-15 April 2022, Sydney, Australia, 
pp. 243-252 
Available at:  
http://papers.cumincad.org/cgi-
bin/works/paper/caadria2022_193  
(Accessed 10 May 2022) 

Lateş, D., Căşvean, M., and Moica, S. (2017). 
‘Fabrication methods of compliant mechanisms. 
‘Procedia Engineering, 181, pp. 221-225.  
Available at: 
https://www.sciencedirect.com/science/article/
pii/S1877705817309608 
(Accessed10 November 2021) 

Megaro, V., Zehnder, J., Bächer, M., Coros, S., Gross, 
M. H., and Thomaszewski, B. (2017).  ‘A 
computational design tool for compliant 
mechanisms.’ ACM Trans. Graph., 36(4), 82-1. 
Available at: 
https://doi.org/http://dx.doi.org/10.1145/30729
59.3073636  
(Accessed15 November 2021) 

Howell, L. L. (2013). ‘Compliant mechanisms. ‘In 21st 
century kinematics (pp. 189-216). Springer, 
London.  
Available at: 
https://link.springer.com/chapter/10.1007/978-
1-4471-4510-3_7  
(Accessed 21 October 2021) 

Motion Generator (n.d.) Motion Generator. 
Available at: 
http://cadcam.eng.sunysb.edu/app/  (Accessed 
5 January 2022) 

Wilensky, U. (1999). NetLogo [Software]. Center for 
Connected Learning and Computer-Based 
Modeling, Northwestern University, Evanston, 
IL.  
Available at: 
http://ccl.northwestern.edu/netlogo (Accessed 
8 February 2022) 

Piker, D. (2015). Rhino Kangaroo2[Software]. 
Available at: 
https://www.food4rhino.com/en/app/kangaroo
-physics (Accessed 25 January2022) 

SMART MATERTECH (n.d.) Switcher model. Available 
at: https://smartmatertech.weebly.com/3d-
models.html (Accessed 10 January 2022) 

290 | eCAADe 40 – Volume 1 – Co-creating the Future



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 566.929]
>> setpagedevice


