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A SAFETY VALVE MODELLED IN SOLIDWORKS FOR TEACHING SOLIDWORKS
AND ASSEMBLY DRAWING

Abstract: Teaching the assembly drawing is done conveniently using a high-level program such as SolidWorks,
very flexible, easy to use. Thus, teaching assembly drawing in technical drawing can be combined with teaching
SolidWorks. Each component is modelled starting from a sketch and then the components are assembled so that
finally the assembly can be sectioned for a perfect visualization of the contact between the components. The
correctness of the assembly can be verified by visualizing the contacts between the components. Finally, the 2D

assembly drawing is extracted according to the standards.
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1. INTRODUCTION

A safety valve assembly modelled in SolidWorks is a
good example for students to understand an elastic
assembly with tightening elements such as screws, and
also to experience the assembly stages in SolidWorks for
this safety valve with multiple components, in different
relationships (Figure 1) [1], [2], [3].
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Figure 1 Safety valve assembly.

For a better presentation of the components, all the
components were originally drawn in AutoCAD [4].

This paper offers the following steps:
e modelling of the components starting from a
dimensioned sketch, including holes and threads;
e assembling the components using constraint
conditions and verifying them;
e using fixing and tightening elements, such as
fasteners;
o verifying the assembly namely the interferences;
e extracting the 2D assembly drawing, according to
European standards and positioning of the components.

2. MODELLING OF THE COMPONENTS
2.1 Modelling the threaded flanges

There are two flanges; the 2D drawing of the first
flange is presented in Figure 2. For modelling this flange,

SolidWorks is preferred, being a flexible and easy-to-
learn high-level program.

i

Figure 2 Flange 1.

Parts, with the extension .sldprt, are the basic
building blocks in SolidWorks, which allow the
construction of 3D solid assemblies, with the extension
.Sldasm. The dimensioned sketch and initial model of
flange 1 is presented in the Figure 3, for generating the
body is used the Revolve function. The material of the
components, excepting the gasket, is Alloy Steel.

Figure 3 The flange, Revolve.

The part material assigned from the library is Alloy
steel. Four threaded holes M6 will be automatically
generated according to the settings below (Figure 4).
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Figure 4 The four threaded holes.
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Another possibility to assign a thread to an already
modelled hole is using the Cosmetic thread function; this
function adds a thread M16 to the ¢14 hole (Figure 5).
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Figure 5 Cosmetic thread function.

Modelling the paired flange is done similarly, starting
from a sketch, then obtaining the solid using the Revolve
function (Figure 6).
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Figure 6 The second flange.

The four holes will be added (¢$8), multiplied with the
CirPattern function. Cosmetic thread function adds a
thread M16 to the ¢14 hole (Figure 7).
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Figure 7 Circular Pattern for four holes.

2.2 Modelling the other components

Similar steps are considered when modelling the
conical part (Figure 8) and the rubber gasket (Figure 9).
For the conical part a circle is constructed in the Top
Plane, plane that includes the axis of the part. Cut

Extrude function will create two holes with the Through
All option. CirPattern will generate two more holes.
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Figure 9 The rubber gasket.

Figure 10 presents the helical spring. The Helix
command allows the generation of the helical curve in
the Height and Revolution variant. The ends of the helix
are adjusted to straight surfaces using Cut Extrude.
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Figure 10 The helical spring.

3. THE VALVE ASSEMBLY

A SolidWorks assembly document has a sldasm
extension. In order to insert the components, one can
initially open all the applications that make up the
assembly, or the components are selected from the list.
When an assembly is created, it is important to start with
the component that does not move with respect to the
other components. This is the anchor component [1].
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When designing an assembly, one can define the
relationships between the components which are already
created with the Mates function. Mates positions the
components in an assembly precisely with respect to
each other. The models will be brought into the
Assembly window space, by selecting from the Begin
Assembly window [1].

It is preferably to insert all valve components. Once
inserted, components can be rotated and moved so that
they are in suitable assembly positions with the Mates
function. Coincident and Concentric relations are used.
To exemplify the already created assembly, it is
sectioned with Section View, and all the contacts
between the components can be seen in the
FeaturesManager Design Tree (Figure 11).

Figure 11 Relation between the valve components, Mates.

The assembly must be checked from the Evaluate
section with the Interference Detection function (Figure
12). A correct assembly receives the message No
Interferences.

Figure 12 Interference detection.
4. INSERTING SMART FASTENER

The next step is to associate the correct screws.
SolidWorks offers a library with components in the
Toolbox Library, this being activated through
Insert/Add-ins (Figure 13). To attach fasteners, Smart
Fasteners function can be used. Smart Fasteners can add
standard fasteners like bolts, screws, nuts and washers
for assembling components [1].

Figure 13 Add-ins and Smart Fastener window.

Toolbox library of fasteners offers a large variety of
ANSI, ISO and other standard hardware. Each Smart

Fastener is shown in the FeatureManager design tree and
can be changed like an individual feature [2]. The holes
dimensions are recognized, the screws will be allocated
automatically by Populate All button, by selecting a hole
face. Initially, the filling of the screw holes is done
automatically at the suggestion of SolidWorks, often
their replacement is required. So, every fastener can be
changed using Change Fastener Type. Smart Fastener
window will result for selecting the desired fastener
namely Countersunk slotted raised head screw 1SO 2010.
One can change the type, size and length of the screws,
by activating the part screw (Figure 14).

Figure 14 Countersunk slotted raised head screw.

The final result, after changing the screws and their
positions, is shown in the Figure 15, with the transparent
components.

Figure 15 Safety valve assembly.

5. CHECKING THE RELATIONSHIPS BETWEEN
THE COMPONENTS AND SCREWS

It is necessary to evaluate the interferences regarding
the screws with Interference Detection function. When
an assembly is checked for interference, all of its
components are checked, or it is possible to select two or
more components and, in this case, only the interferences
between the selected components are reported [1], [3].

At the beginning, due to threaded assembly, in the
screws area, there are unjustified interferences (Figure
16). It is possible to filter the components with Matching
cosmetic threads from Interference Detection. In this
situation no interference is reported.
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Figure 16 Interference detection with screws.
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6. THE DRAWING SHEET

The 2D assembly drawing is created in SolidWorks
from the 3D model. This generates 2D views, orthogonal
projections, sections and detail views.

A drawing A3 template will be used with basic
document information: drawing standard (ISO), the units,
millimetre. With Insert Drawing View one can insert
standard views (Figure 17), auxiliary views, lsometric
Model View, sections, and generate breaks, all at the
desired scale. Generally, the projections according to
Display Style are represented with Hidden lines
Removed option, but the isometric position of the
assembly can be represented with Shaded with Edges
option.

Figure 17 Drawing View.

In the case of the valve, a section is generated
through the centre of the assembly, activating in the
Section View window: Auto Hatching, Exclude Fastener
and Show Excluded Fastener. The section will be
processed according to the standards, the hatching will be
modified using ANSI31, the axes will be defined using
Centreline function and the positions of the components
will be added with the Balloon function from Annotation
tab (Figure 18).
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Figure 18 View and section.

At the end, the composition table is inserted, named
Bills of Materials. A bill of materials is a table that lists
the components of an assembly along with the
information needed in the manufacturing process [1].

Bills of Materials inserts a drawing table according to
the positions assigned to the components. This table can
be added over another table according to standards and
can be formatted, for example, as in the Figure 19.
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Figure 19 Bills of Materials for drawing table.

7. CONCLUSION

This paper presents a rapid design of a safety valve
using SolidWorks software. SolidWorks has the ability to
model 3D components, to assembly these components
and to attach fasteners from the library. On the other
hand, one can generate 2D drawings from the existing
3D parts or assembly.
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