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1. a) What are concept modellers? List out the various concept modellers. [10]
b) Write short notes on (i).Thermal jet printer  (ii) Sanders Model maker . Also List down
the machine specifications. [15]
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2. a) Briefly discuss the different types of errors generated while handling stl files
with neat sketch . [20]
b) List out the various commonly used RP softwares and their features.          [05]
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Semester : 8         

1.a) Concept Modellers. are a new range of RP systems addressing the specific needs of 

CAD offices. Although CAD systems have empowered designers with a number of tools to 

minimise errors and maximise design quality offering facilities such as photorealistic 

visualisation, interactive product simulation, assembly analysis, and kinematic and stress 

analysis, the design remains intangible until a physical model is built. Concept Modellers fill this 

gap by offering relatively quick and cost effective methods for building physical models at any 

design stage. They are marketed as new CAD peripheral solutions which enable designers to 

verify and iterate their designs without leaving the office. Typically, Concept Modellers build 

models more quickly but not so accurately as other RP systems and usually cost less than 

$50,000. 

3D Systems ThermoJet printer (Multi-Jet Modeller); 

• Sanders ModelMaker II (Inkjet Modelling Technology); 

• Z-Corporation Z402 (3D printer); 

• Stratasys Genisys XS printer; 

• JP System 5; 

• Objet Quadra system 

 

1.b) Thermojet Printer 

The Multi-Jet Modelling (MJM) process was developed by 3D Systems in 1995. This technology 

complements 3D Systems's established line of Stereo lithography products. Initially, the MJM 

machine was marketed as the Actua 2100 but since 1998 it has been known as the ThermoJet 

printer. 

MJM parts are constructed from a thermoplastic material. The parts have a layer thickness of 40 

/-lm, an X-Y resolution of 85 /-lm and a droplet placement accuracy of ± 100 /-lm [3D Systems, 

1996]. 

 
 



 

1.c) Sander’s Model Maker 

The inkjet modelling process was developed by Sanders Prototype Inc (SPI) in 1994. This 

technology combines a proprietary thermoplastic ink jetting technology with high-precision 

milling to build models or patterns that have a dimensional accuracy of± 13 11m over 229 mm in 

the Z axis and up to ± 0.025 mm over 76 mm in the X-Y plane [Sanders, 2000]. The latest 

system developed by SPI is called PatternMaster. In terms of achievable accuracy, this system is 

superior to other Concept Modellers. 

 
 

2.a) Errors in handling STL files 

 

Several problems plague STL files and they are due to the very nature of STL files as they 

contain no topological data. Many commercial tessellation algorithms used by CAD vendors 

today are also not robust [4–6], and as a result they tend to create polygonal approximation 

models which exhibit the following types of errors: 

(1) Gaps (cracks, holes, punctures) that is, missing facets. 

(2) Degenerate facets (where all its edges are collinear). 

(3) Overlapping facets. 

(4) Non-manifold topology conditions. 

Tessellation of surfaces with large curvature can result in errors at the intersections 

between such surfaces, leaving gaps or holes along edges of the part model [8]. A surface 

intersection anomaly which results in a gap is shown in Figure 6.3. 

 



Degenerate Facets 

A geometrical degeneracy of a facet occurs when all of the facets’ edges are collinear 

even though all its vertices are distinct. This might be caused by stitching algorithms that attempt 

to avoid shell punctures as shown 

 
Overlapping Facets 

Overlapping facets may be generated due to numerical round-off errors occurring during 

tessellation. The vertices are represented in 3D space as floating point numbers instead of 

integers. Thus the numerical roundoff can cause facets to overlap if tolerances are set too 

liberally. 

 
Non Manifold Conditions 

There are three types of non-manifold conditions, namely: 

(1) A non-manifold edge. 

(2) A non-manifold point. 

(3) A non-manifold face. 
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