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With the “Surface Integral” (Trapezoidal Rule) — as an additional
feature to the measured values of torque to depth (Mz max. Nem),

Mean Value (Mz Mean) and Standard Deviation (Std. Dev.) —, it is also possible to display and to evaluate the total stress
on the tool as

an integral-value (9 friction / stress / wear).

The “Trapezoidal Rule” describes the mathematical procedure of
numerically approximating the integral of a function f (x) in the
interval [a, b] (numerical squaring). That means to substitute the
area below the curvature with the maximum number of trapezes

of all possible sizes.

The sum of all trapeze-areas (z A) A= a+b xh gives a value,
2

8
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Dual-Cursor in the Graph

Function Bar Chart

TTT Dual-Cursor

Evaluation Functions at a Glance

The “Dual-Cursor” function provides a flexible and

more detailed analysis of the measurement graph.
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according

to the various work and application fields and is also effective

in the bar chart.

9
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The evaluation range of all statistic values provides a detailed consideration and appraisal of the measured values
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Graph Smoothing

Overlay

Smoothing and Overlay of Graph

The function “Graph-Smoothing” provides a flexible and

application-oriented observation between raw data and smoothing.
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raw data (Graph Smoothing).

parameter! Options Print Help

The function-button (On/Off) in the register ,,Graph* provides a fast switch of the depiction to the unsmoothed

cuT
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series of measurement (sum.cut) is overlapped in black.

TTT Graph Smoothing & Overlay

icrotap

With the “Overlay” all measurement graphs of a series of measurement are visible at a glance. The average value of a



TTT Tapping-Torque-Testsystem

Return-Travel Performance at a Glance
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‘When conducting return-travel (the return of the tool without load)

it can be recognised — by sheer friction of interacting surfaces, especially with clamping materials — if with the lubricant
resp.

the applied additives (for low and high friction values) a good

or a bad slippage capacity is given.

" micratap TTT Tapping Torque Testsystem 3.7 i EEres)
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The return-torque values are shown in the graph as minus-values, back to front. The depicted measurement data
of the return-travel torque can be localised with the Dual Cursor and also in the Analyser.
Please note: With Return Travel “ON” the measurement values under load (when threading) may as such be

influenced and even falsified by the values of return travel. ( ON / OFF)

TTT Return-Travel-Method & Analysis
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TTT Tapping-Torque-Test System

The TTT-System as a Laboratory-Complete-System

with Integrated X-Y-Positioning Table MPT



Start and Handling-Functions

Properties / Features

Advantages

Benefits

TTT Laboratory System & MPT

TTT Tapping-Torque-Testsystem

Start functions of the X-Y Manual-Positioning-Table MPT:

® Function-start with automatic fixation of position

(setting ex works)
" Start und deadlock at release of multifunction handle

® Using the motor-stop-function, start with foot switch

or start lever

Electromagnetic fixation for manual positioning of work piece,

precise & quick
Electromagnetic fixation not before tap point is reached
Smooth-running cross-roller bearings realise centring with

tapping tool

The various start functions as mentioned above provide
selection of the specific mode, with which a user

realises secure and precise measurement results

Smart, quick and aligned positioning of work piece and
accurate centring at the same time

Threads, unaligned, tilted and cut or formed across

are avoided

Measurement mistakes caused by unaligned centring

are avoided

Efficient, quick and precise production of high-grade threads /

series of measurements and effective laboratory results

TTT System
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General WinPCA3 Applications



Synchronisation Joint Laboratories ®  All measurement-data parameter-settings can be

stored and recalled for project-related or further use,
e.g. securing repeatable guidelines for generation of
measurements series, notably for synchronisation in

participating joint laboratories

®  Specific measurement-data parameter-setting (*.par),

related to project, and operator configuration (*.cfu)
® Facile assortment of measurements (*.cut or sum.cut)

for analytic and comparing evaluation without external software programmes

® (Clear colour coding enhance assignment and
display of graphs and analysis including plot and

file-name

® Facile selection of measurement values to be compared
Software Optimisation
in bar charts, in the analyser, also related to Dual Cursor
starting with WinPCA2.5

® Percentile assignment of all statistic values for efficient comparison e.g. with a reference, a single product or
development steps and / or market and competitor

products

® Integrated Analyser
® Selectable take-over and storage of data recordings (*.cut)

® Automated generation of an average value

of a series of measurement (sum.cut)
® Definable number of measurements in a series

® Manual and automated generation of a sum.cut of

individual series of measurements
® Depiction of the sum.cut with clear colours

® OQverlaying of graphs for straight comparison.
Colour coded assignment of various products,

lubricants respectively tools and /or coatings

® Individual adaption of mark thickness, line management,

ink density etc. for presentations

®  Free space for project related notes and comments

in Analyser

® Return Travel function ON / OFF

TTT Evaluation-Software
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TTT Tapping-Torque-Testsystem

Calculation Formula and Method of WinPCA




Measurement Formula

Analyser and

Comparison Method

TTT Calculation Formulas

TTT Tapping-Torque-Testsystem

Torque measurements are compared acc. to process quality
control and values displayed on the screen as a graph, with
applied torque shown as a bar chart. The formulas used to find

the Mean and the Standard Deviation are as follows:

n—1
Average (Mean Value) = Z xi / N StDev =
i=0

Mean Value / Arithmetic method

The expression is called arithmetic methods of n sizes

ard,-

a.,

For two sizes a and b

The max. Torque, the Mean Value-Torque, Standard Deviation
and Statistics (according to Gauss), as well as the Integral and
Delta T value are depicted according to Dual-Cursor in both,

graph and bar chart.

TTT Tapp
File Porameter! Options Print Help
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The tabular evaluations show the difference (within range of cursor)
of five measurements depicting the Mean Value in relation to

reference (100 % / yellow).
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TTT Methods (Thread Forming and Cutting)




Thread Forming

Comparison of

Thread Types

Cold Fusion

Surface

Built-Up-Edge

TTT Methods (Forming & Cutting)

svuunaaeunssiavesiiy TTT

Thread forming has acquitted itself well as a standard

measurement procedure in proof of effectiveness of lubricants.

When cutting threads (substitution for machining), in contrast to forming threads (substitution for forming) lesser

torque is required.

Fibre course at Fibre course at
thread-cutting thread-forming

In comparing measurement values of thread forming
and thread cutting (lesser torque) the functionality for

high und low friction can be evaluated.

Cold fusion arises when the lubrication film is interrupted and the interacting surfaces go into fusion. In such a case the

measurement tool is badly damaged and actually ruined.

When testing with a magnifier or a digital microscope even a layman can easily recognise the bad state respectively the

wear of the tool (the digital-microscope is an option of the TTT System).
Also a built-up-edge (or break-outs) can likewise be recognised at the measurement tool with a microscope / magnifier.

For optimised assessment of the thread surface the thread should be cut open and thoroughly examined with a

microscope.
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microtap GmbH - TTT Tapping-Torque-Testsystem
82024 Taufkirchen, Rotwandweg 4 / Miinchen - Germany
Tel +49-89-6128051 / Fax +49-89-6127488
http://www.tapping-torque-test.com/ / http:/TTT.systems
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