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The Fastener manufacturers are urged to make fastening systems of high quality with 
the lower rate of defectiveness, preferably tending to zero.

The production process of the fastening systems comprises a long and complex 
sequence of steps which makes it practically impossible to guarantee
the production of zero defects

To manufacture fasteners with 
ZERO DEFECTS or ZERO PPM
How can we pursue this objective?

The automatic assembly lines are used in the automotive industry 
and in the more widespread manufacturing sectors of consumer 
goods. These lines should be fed with quality fasteners to be able to 
operate without interruptions 24h/24 - 7 days on 7.



THE RAW MATERIAL QUALITY 
The quality of the wire and the treatments to which it is 
subjected is very important. A low quality of the wire or 
inherent weaknesses of the material linked to the melting 
process may be at the origin of cracks and blow holes that 
occur in the subsequent rolling process. 

THE WIRE DRAWING PROCESS 
The drawing improves the performance of the incoming 
wire into the forging machine but could contribute to 
emphasize the material defects previously described

MOLDING PROCESS 
Tooling errors and molding equipment wear
may cause the production of defective parts

The main factors responsible for 
the production of defective fasteners



THE THREADING PROCESS 
Insert incorrect adjustments, misalignment of the thread 
chasers and tools’ wear can lead to produce fasteners with 
thread defects

SECONDARY OPERATIONS 
Adjustment errors and tools’ wear affect also the restart 
secondary operations. Spot welding, drilling, tapping, 
machining of the profile, grinding, are workings potentially 
at risk of manufacturing defects.

HEAT TREATMENT AND ANTI-CORROSION 
SURFACE COATINGS 
Errors or accidents in the setup/functioning of furnaces for 
heat treatment or of galvanic plants, generate defective 
parts. These processes are out of control as they are 
frequently commissioned to subcontractors.. 

Other factors that may cause 
the production of defective parts



How to prevent 
the production of defective parts

NON-DESTRUCTIVE TESTING ON RAW MATERIAL 
You can purchase the raw material certified and controlled at 
source or implement the NDT control systems based on the 
eddy currents technology, using rotating coils inside which 
the metal wire is inserted and conveyed to the molding machine, 
which is stopped if a longitudinal crack is detected in the thread 
passing in the coil.

MACHINES MONITORING SYSTEMS 
Equipment and piezoelectric sensors installed in the main points 
of mechanical stress of the presses, in threading and in other 
production machines. They allow the detection of abnormal 
stresses, being able to stop the machine or divert all the parts 
produced with out-of-range stress toward the NOK - 
non-conformity - output.

TOOL WEAR MONITORING SYSTEMS 
Just like the previous ones, mounted on machines for 
the secondary operations. 



How to prevent 
the production of defective parts

SPC STATISTICAL CONTROLS  
The dimensional and attributes control, with the SPC statistical data 
collection at regular intervals of the parts in production, have been 
introduced to monitor the quality of the process



The prevention methods hereby described 
help to limit the risks but they cannot 
ensure the production of parts without defects.

ISO 3269:2000 and ISO16426:2002 standards help end users and 
fasteners manufacturers with the classification
and acceptance of production batches.
 
In the present case the ISO16426 standard defines that 
the 100% automatic inspection and sorting of parts is 
the only system allowing to limit to 50 ppm the 
acceptable level of defectiveness.

THE QUALITY IS GUARANTEED 
WITH THE 100% INSPECTION AND SORTING



MANUAL VISUAL INSPECTION 
It has been and remains a widespread method of inspection 
and sorting. Inefficient and very expensive, it is unsuitable 
for great volume batches and is invalidated by the human 
error. Frequently, it cannot be avoided for surface defects
for difficult handling parts.

AUTOMATIC MACHINES FOR THE 
MECHANICAL AND OPTICAL CONTROL
Equipped with automatic feeders, control stations 
for artificial vision and boxing machines, they are 
used for the sorting of large volumes of parts.
They mainly perform dimensional and surface 
controls. They can also perform mechanical controls 
and NDT with appropriate stations. 

METHODS FOR THE 100% 
INSPECTION AND SORTING



AUTOMATIC MACHINES   
FOR THE MECHANICAL SORTING

Recommended for the rapid depollution of large volumes of batches from 
foreign bodies and pieces macroscopically deformed - i.e. sorting units with 
rollers, mechanical chip screener or sieves - the upstream use of 100% - 
dimensional optical sorting allows unexpected efficiency increases.   



AUTOMATIC MACHINES   
WITH CONVEYOR BELT

Very simple, suitable for many types of fasteners with/without head, pins 
and studs, ties and threaded pins, bushings and small parts turned with 
cylindrical symmetry – Measurement change on a few minutes, are very 
versatile, economic and ensure the accurate selection of diameters, lengths 
and threads and other geometrical characteristics. 



AUTOMATIC MACHINES   
GLASS ROTARY-TABLE BASED

Recommended for the sorting of nuts - washers - fittings - elastic rings - 
sleeves - inserts - chain plates - unified keys - shearing parts

Very reliable and efficient, unmanned - shift working, at a constant rate - 
The part change is made on a few minutes



The parts are freely put on the glass table and optically controlled with digital 
cameras arranged above and below the disc. Transparency allows the control 
of both opposite faces of the part.

Optional Eddy Current NDT stations can be installed for the control 
of the material structure and the classification of the parts according to 
the heat treatment

AUTOMATIC MACHINES   
GLASS ROTARY-TABLE BASED



Equipped with 2 or 3 cameras or array lasers, they 
can also hold an NDT station with an eddy-currents coil 
for the structural control of the material and heat treatment 

AUTOMATIC MACHINES 
WITH SLANT TILTING GLASS “V” TRACK

Indicated for bolts and screws with head, 
pins and studs without head, bushings 
and small part turned with cylindrical 
symmetry in which the diameter 
length is prevalent. 
The parts slide by gravity 
along the “V” track



AUTOMATIC MACHINES  
ROTARY TABLE-BASED

Ideal for head-hanging screws and bolts, they can be equipped 
with multiple cameras and 360°- dimensional control systems

All the criteria of dimensional 
control can be applied on each 
part on 360° 



Examples of dimensional optical control on screws 
with camera for profile projection

AUTOMATIC MACHINES  
ROTARY TABLE-BASED

CARRIERS THREAD 
PITCH CONTROL

360°- CONTROL OF THE THREAD 
PROFILE - Rotating workpiece 

between 2 carriers
 



Examples of control with vertical camera. 
The screw head is illuminated and controlled

AUTOMATIC MACHINES  
ROTARY TABLE-BASED

PRESENCE/TORX 
FORM 

HEXAGON 
CONTROL

LOGO 
QUALITY



AUTOMATIC MACHINES  
ROTARY TABLE-BASED

TYPICAL DEFECTS WITH 
RECESS INSPECTION

● Depth
● Shape
● Excess coating

     

MECHANICAL CONTROLS the optical 
inspection can be completed with further 
mechanical controls with penetrating pad, 
such as that for the shape and depth of 
a cavity or for a recess with standard or 
special bit drivers.



NDT STATIONS can be installed for the non-destructive tests of cracks 
and sorting by hardness classes / heat treatment

AUTOMATIC MACHINES  
ROTARY TABLE-BASED

CRACKS CONTROL
The part rotates 
in front of the probe

NDT DEVICE HEAT TREATMENT
The shank is detected
by an adjustable fork probe



AUTOMATIC MACHINES  
PARTS PACKAGING 

It is essential to make it directly from the sorting machine to avoid any 
unintentional contamination



AUTOMATIC MACHINES   
STATISTICAL DATA COLLECTION 

At the sorting end, the machine makes available a statistical report that 
summarizes the sorting result - dividing the non-conformities by a sorting 
criterion and by the batch of parts controlled.

In addition to the sorting report, the machines can make available any 
measurement made on a predetermined batch of parts and the related 
SPC parameters.



AUTOMATIC MACHINES   
INDUSTRY 4.0 

The machines can be connected to the network, monitored and 
programmed remotely even by tablets and smartphones

Dedicated ERP interfaces allow the data exchange between the 
machines and the most used management systems, improving the 
traceability of the sorted batch, for every box.



Thank you for your attention 


