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At present, the calibration of thread gauges is based on the 
measurement in two axial sections at selected points. � is 
allows statements about the current thread parameters to 
be made. Periodic lead errors, eccentricity errors, round-
ness errors or local defects may, however, not be detected 
as the measurement procedure does not furnish su�  cient 
information for this purpose. In practice it o� en turns out 
– in particular in the case of thread combinations with 
small tolerance � elds – that mating is not possible in spite 
of positive calibration results.

A su�  cient number of measurement points, distributed 
over the whole thread, and the new holistic assessment 
now allow all parameters described above, including the 
laminar parameters, to be determined.

Example of laminar evaluation of a screw plug gauge 
of size M64 x 6
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Motivation New T-shaped micro probe Measurements on micro threads

To an ever increasing extent, the constantly progressing 
miniaturization of components requires a constantly de-
creasing size of complex internal micro structures such 
as, for example, internal micro threads. � ese are used in 
large numbers, among others in the clock industry and in 
medical engineering. At the same time, they are allowed to 
show only very small tolerances. � us, it is indispensable 
to carry out measurements in parallel to the manufactu-
ring of the parts. Reliable quality assurance for these inter-
nal micro structures has so far been impossible.

For that reason, PTB has developed – in cooperation with 
partners from industry – a complete chain of procedure for 
the calibration of internal micro threads down to a nomi-
nal diameter of 0.7 mm and a lead of 0.175 mm1.

1 The activities were carried out within the scope of an MSTQ 
project funded by the BMWi.

To determine the most important measurement parame-
ter, the pitch diameter, at micro threads, probe tips with 
a diameter signi� cantly smaller than 300 µm are requi-
red. In addition, a design as a so-called “T-shaped probe” 
(two horizontally applied probe tips) is necessary. Probes 
which meet these requirements are at present only very 
rarely available up to a minimum probe tip diameter of 
ca. 300 µm.

� e new probe design which has been realized and tested 
for the � rst time within the scope of the project, o� ers a 
robust solution for T-shaped micro probes. A particularity 
of the new design is that the probe tips can be exchanged in 
the case of wear and that the basic body can be used again.

First measurements have been already carried out success-
fully on threads of the sizes M0.7 x 0.175 to M10 x 0.175. Fi-
nally, for the veri� cation comparison measurements with 
a conventionally designed probe on a screw ring gauge of 
the size M3 x 0.5 are carried out. For these measurements 
probe tip diameter of 290 µm are needed. At present this is 
the smallest available probe tip diameter for commercially 
thread probes and the biggest for the new micro probe.

� e � eld of application for the new T-shaped micro probe 
can be extended also to other internal micro structures. 
Furthermore, the probe can be adapted independent of the 
measuring instrument. In future, the new T-shaped micro 
probe enables conformity assessment bodies to o� er a cali-
bration service for micro threads.

T-shaped micro probe for the measurement of micro threads 

Prototype of a T-shaped micro probe 
with probe tip diameters of 290 µm 

Measurement of a thread ring gauges of the size M0,7 x 0,175 
(probe tip diameter 120 µm)


