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1. Reception of Orders and Consultation
• Orders are accepted by Mr. Thomas Hoffmann (workshop manager) or his substitute, Mr. Wilhelm Krott, on weekdays from 1:30 to 3:30 pm. If possible, please
contact us in advance by telephone: 80-27726.
If you require advice on design, drawing production, or other topics, please make
an appointment by telephone. If the above-mentioned times are not possible for
you, individual appointments can also be arranged.
• The costs for production are covered by the contributions of the individual institutes. Material - if available - can be taken from the GWSH warehouse for smaller
orders. For larger orders or for expensive materials, the material must be provided
by the client. We will gladly assist you with the purchase. Please contact us in advance by telephone or e-mail hoffmann@gwsh.rwth-aachen.de
• Technical drawings can be submitted not only in paper form but also by e-mail and
via Fusion 360 (see below) to the GWSH.
PDF is the preferred format!
• If the client is not clear about the design or the production, it is possible to send
drafts to GWSH at an early stage (e.g. as a 3D model). These can then be discussed
together if desired. In this case, please also make an appointment.
We recommend the CAD software Fusion 360 from Autodesk. Alternatively, the
more complex and comprehensive Inventor software from the same company can
be used. These programmes are made available to staff and students of the university free of charge via the Autodesk Education Programme, see: www.autodesk.de/education.
• Fusion 360:
To create orders using Fusion 360, please use the institute folders we have created
within the "GWSH Share" team. Access is available on request by entering your
login e-mail. For production, please copy the completed components into the "Incoming orders" folder and notify us by e-mail.
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2. Further Notes on Order Processing
• When placing an order on site, please fill in the order form, which must be signed
when collecting the completed orders. This ensures more transparency and traceability.
• After production on CNC machines, we make a copy of the drawing on which the
respective programme numbers are noted. This has to be taken along by the customer when collecting the drawing as it helps to find the programmes more easily
in case of a new production! In case of a new order, please present this copy again,
this will speed up the order processing. This also makes sense if the dimensions
have been changed compared to the original component, as time-consuming reprogramming can often be omitted in this way.

3. Technical Drawings
The GWSH does not require perfect technical drawings. For simple components, a
hand sketch is sufficient. The prerequisite is that all the information needed for the
respective production is available.
For the creation of technical drawings, 3D CAD programmes from Autodesk are recommended (as already mentioned).
The following information should be included in a drawing:
•
•
•
•
•

Name of the client
Institute
Telefone nummer
E-Mail address
Information on the material

• Number of items
• Scale
• Page format
(DIN A4 or DIN A3)

The projections of the views should be made as shown in the example drawing on the
next page (if three views are required).

Please make sure that in the basic settings of the respective CAD
software the coordinate system is set as shown in the adjacent illustration (Z-axis upwards!).
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Projection

frontal view (V)

side view left (SL)

top view (D)

Quantity

e
name of the item
Projection
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Tips for creating drawings
(see the demo drawing on page 7)
•
•
•
•
•

Draw the component as large as possible, DIN A3 format if necessary.
All dimensions in mm.
If components are not shown 1:1, please indicate the scale.
Always state the outer dimensions.
Each symmetrical component must have a centre line and be measured over
centre.
o The zero point is on the vertical Y-axis at the bottom of the component.
o For round parts, the zero point is in the centre of the circle.

• For constructions that consist of several components, please create an assembly
drawing. This also serves as a check for you that all the holes and parts fit together.
• Ideally, measure the component as it will be manufactured (if you have any
questions, please contact GWSH).
• Do not dimension hidden edges - sections of the components are a good alternative.
• Enter as few measurements as necessary (no double measurements).
• Please switch off subsequent zeros (e.g. 3.7000 mm) (3.7 mm).
• If existing parts have to be fitted into the component, please provide them to
GWSH if possible or state the tolerances.
• Only use drilling tables if there is little space on the drawing or if the drawing
would become too confusing (see demo-drawing 2b).
• Please consider which dimensions are important and whether tolerances need
to be named.
• Further explanation of the demo drawing on p. 7:
o In the example, a cut-out is to be created for an already existing board of
14 x 44 mm size.
o The cut-out is provided with appropriate tolerances so that there is sufficient clearance for installation.
o For rectangular pockets, indicate the centre point and the outer dimensions.
o If no radii are allowed to remain in rectangular pockets, please make the
corner holes as large as possible. The cutter diameter for clearing out the
pocket depends on this size.
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If no tolerances are given, we use the so-called dimension table "m (medium)"
according to DIN ISO 2768-1.
General tolerances for linear dimensions:

Tolerance
Class

General tolerances for linear dimensions
0,5
to 3

over 3
to 6

over 6
to 30

over 30
to 120

over 120
to 400

over 400
to 1000

over 1000
to 2000

over 2000
to 4000

± 0,1

± 0,1

± 0,2

± 0,3

± 0,5

± 0,8

± 1,2

±2

m (medium)

Example (see page 7):
The nominal dimension 14 mm corresponds to a tolerance m (medium) of +/0.2mm. The board has a nominal dimension of 14 mm. However, the smallest
dimension of the rectangular pocket - without a tolerance defined by the customer - can be 13.8 mm in the worst case, i.e. the board does not fit into the
rectangular pocket. At the largest dimension of 14.2 mm, the board would fit but
has some play.
For components that have to fit together, it therefore makes sense to specify the
corresponding tolerances. We are happy to provide support in the event of any
ambiguities.
In the appendix (starting on page 10) you will find drawings that were submitted to the GWSH and versions that we created with suggestions for improvement and simplification.
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Y-axis

centre pocket

Zero point

x-axis

Drilling Table
drilling

description
diameter
diameter

diameter
diameter

Quantity

Quantity

e
Dimensioning with drilling table
(Recommended for complex hole arrangements)

Coordinate dimensioning
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4. Equiment of the GWSH
The following machining processes are available in the workshop:
•
•
•
•
•
•
•
•

Turning (4x conventional turning machine, 1x CNC turning machine)
Milling (3x conventional milling machine, 3x CNC milling machine)
3D printing (filament)
Sheet metal working
Welding
Wood processing
Varnishing
Sandblasting

a. CNC Control

The workshop has three CNC milling machines with two different control systems.
When an order is accepted, the most appropriate production method can be discussed. This results in different requirements for the drawings and data delivery.
The following milling machines/controls are available:
• 2x Heidenhain TNC 320: This control is programmed on the machine. For this
we need corresponding technical drawings with indication of all dimensions to
be programmed.
• 1x BZT portal-milling machine with programming via Fusion 360. In addition to
the file with a 3D model (e.g. .f3d, .ipt, .stp), we also require a drawing with
additional information, such as external dimensions, bore diameters, control dimensions for fits, etc.
Further explanations will be provided during the order discussion.

b. 3D printing

GWSH's range of machines also includes an Ultimaker 3. This filament printer can
be used to print a wide variety of plastics. The second print head makes it possible
to use support material that can be dissolved in water. This makes it possible, for
example, to produce bodies with complex geometries and internal structures. Or
even very thin layers (approx. 0.15 mm).
File Formats:
All common CAD file formats can be used and are then converted into STL files by
us. Compatible files can be created using the 3D printing options in Fusion 360 or
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Inventor. It is important that the file is actually created for 3D printing and not via
the general export function, as otherwise there may be deviations in size.
Further information on the possibilities and limitations of the 3D printing process
can be explained in a personal conversation.

c. Informationen on maximum travel distance /
Production size of the machine

CNC-milling:

CNC-turning:

• MAHO MH500W:
X 500
Y 350
Z 350
• Hermle UWF 900:
X 600
Y 400
Z 400
• BZT PFX 700:
X 530
Y 540
Z 480

• KNC 500:
max. Ø 300
3D-printer:
• Ultimaker 3:
X ca. 200
Y ca. 200
Z ca. 200

b

• All dimensions in mm
• Z denotes the height in each case
• Less necessary clamping devices (such as e.g. a vice)
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5. Appendix

Below you will find two example drawings for each component. The first version is the
originally submitted drawing; the second is our proposal with suggestions for simplified
dimensions.
In addition, there is another example drawing at the end of the collection.
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Original Drawing

thread

Very unclear dimensioning due to the
missing symmetry axis and the missing
zero point!
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Quantity

e
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Original Drawing

O-ring-groove

•

•
•

Unclear due to crossing of dimension lines and auxiliary dimension lines! Dimension
lines must not intersect. Therefore, always start with the smaller measurements and
place the total measurements on the outside. If an overlap of dimension lines and dimension help lines cannot be avoided, the dimension help lines must be interrupted.
Zero point not in the centre
O-ring groove made incorrectly
Scale

Quantity
No.

4-point bending test
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•

•

•

The groove is designed
here so that the O-ring
can deform into the
groove and a seal can
be achieved with flush
contact with the counterpart.
The dimensions of the
groove were taken from
the detailed view.
Tolerances of the O-ring
groove added

Quantity

O-ring groove for 1.5 mm O-ring
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15

Original Drawing

Top View (2:1)

Top View (1:1)
Side View (1:1)

Top View (1:1)

•
•

•

Very confusing due to too many cuts and double measurements.
The drawing format is wrong (DIN A2 instead of DIN A3)!
Therefore, the dimensions are too small when printed in A3 and
the line widths are not correct.
The zero point is not on the centre despite the symmetry of the
pockets in the vertical.

Quantity
Material: Stainless Steel

16
16
All inner radii R2

Material

Number

Alternative dimensioning with
drilling table see drawing 4b
•
•

Here the dimensioning is distributed over two top views and is therefore clearer.
The centres of the rectangular pockets are indicated.

17
17

All inner radii R2

Alternative dimension version with
drilling table (“Bohrungstabelle”).

Drilling Table
Drilling

Description

deep

deep
deep

Quantity
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18

Original Drawing
All radii identical Component front
All drillings 8 mm (f. M 8 screws)
All drillings 12 mm

Already existing inclined groove
with cable connection

•
•
•

The dimensioning is confusing due to the many dimension lines
Details in the cut are not visible
Material thickness missing

19
19
deep

deep

Centre oblong hole

•

•
Oblong Hole

Oblong Hole 2 deep

For more complex parts with many
dimensions, the views can also be
distributed on several sheets (see
also next page).
Views of details can be obtained
from section views.

Quantity
Oblong Hole
Oblong Hole 2 deep
Material

Oblong hole 3,5 deep

20
hhf

•

In this view, only the drill holes are dimensioned.

Quantity
Scale
Material

20

21
21

Drilling Table
Drilling

Description

diameter

deep
deep

Quantity
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