TTT-System PCA 4
Quick Start Guide
Version: 4.0 — 2018-07-24

This short document will help you to get started with the TTT-System PCA version 4.
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1. Basics

1.a  Turnon the Machine myecmten 1
After starting the microtap TTT-System machine it's a

must to load the process parameters LAST or start with
NEW. The “process parameters” are named machine
parameters in the TTT-System PCA.

The connection will fail if the machine is still in this
state.

1.b  StartView

Start a “New Project” which allows you to record cuts from the TTT unit. It is possible to load

already saved pojects, do further analysis or add more cuts to them. The “Recent” drop-down

allows you to quickly open documents which were recently used in the application.

W TTT-System PCA [Full Version] - ] X
TTT-System PCA [Full Version] MIGKO) tup
The TTT Tapping-Torgue-Testsystem is a multiple development system which with
the help of torque and temperature measurement visualises real evidence of decisive
process-parameters during forming and machining. Read more...

_— —— — e

New Project
Create a new empty Project

Load Project

Load a Project from Disk Recent
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1.c  Start View: New Project

A“New Project” can be either completely empty
(blank) or based upon a template which is
provided. The template loads all settings of the oS o
selected TTT-Standard. Some may provide
reference cuts to compare your measurements

with.

1.d Hardware Setup

I W New Project: Start with a template?

[] Empty Project

Load TTT-Standard Template

Steel Cutting Fluid

The blank project allows you to use whatever tool or testbar you want but requires you to set all values manually.

The TTT-Standard is the easiest way to run tests. It helps you choosing the correct tools, testhars and all settings are already made.
This werks with microtap tools and materials. Some templates also indude reference cuts to help you comparing your work.

[} ? x

[ EENE ]

XECrNiMoTi17-12-2  1.4571 (V44) [ 316Ti

Operating Values

Thread Forming

pitch diameter vaporised, ritrate:

TITTool  TIT-MAF-NT: M4 Forming Standard with gauged
d

TIT Testbar TTT-testhar 14571 - M4F / 3.7 20mm (316Ti,
vaa) «

Machine Parameter
Machine Type  GB (ZAP)
TargetDepth 19 mm
Speed 800 RPM
Max Torque (Mz) 400 Nem

il

The TTT-System PCA tries to find the correct COM ports automatically if it was never configured.
Machine (TTT unit) and TSE has to be conntected to the computer.

The setup is accessible via the “Settings”
Menu. The checkbox “Temp Add-on (TSE)”
has to be enabled if TSE is in use.

Click “Rescan COM Ports” to update the

list of available ports while having the

setup dialog open to connect the devices.

TTT-System PCA 4 - Quick Start Guide

o System Setup
Hardware Miscellaneous

D Autoconnect on Startup

microtap System
microtap COM Port

None v

If you are unsure which one to choose, use the COM port
labeld with [USB Serial Port/FTDI]

En Connect [Machine]

Machine Log

[Mi Jun 27 10:31:41 2018] Disconnected

[] Open settings dialog on start if machine COM port is missing

Rescan COM Ports

] Temperature Sensor Equipment (TSE)

TSE COM Fort

None

oose the COM Port

Choose with the label [Infrared Online
Sensor Adapter (DR 6.5)/IR Company]

2,1 Connect [TSE]

Temp Log

[Mi Jun 27 10:31:41 2018] Disconnected

Close
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l.e  Project Mode

On the dark sidebar [1] the three main views are shown: Project, Measure, Analyze.

W Example Project #2 [Example-Project-No2-updated.titpro®] — TTT-System PCA [Full Version] - o X

Example Project #2

Project
General
@ Project Description
Measure Example Project.

9

7e

Project Date Tuesday, September 5, 2017

Operating Values

Threading Process Thread Forming

TTT Tool TTT-M4F-TINT: M4 Forming TIN coated with gauged pitch diameter {3.517 mm)
TTT Testbar TTT-testbar 1.4571 - M4F [ 3.7 20mm (316Ti, V4A) »

More Material: Steel | Tool: TIN coated

Machine Parameter

WMachine Type Undefined
Target Depth 20 mm

speed 1000 RPM
Maximum Torque (Mz) 300 Nem
Advanced Parameter  Right Hand; 100%

Graph View

Scale Manual: Depth (¥): 22, 10 Steps; Torque (f): 0 - 330 Nem
Smaothing Medium (S0 Hz Cutaff)

Cut Segements

Segments Run In (0 - 2.4mm), Full Cut (2.4 - 19,9mm)

Hardware

Machine Connection Not Cornected *
Temp Connection  Not Connected

0

-oc 9 Connect[TSE] g Connect [Machine]

The Project mode offers an overview of all current project related meta data and settings. In [1c]
the Machine Parameters are shown and can be changed.

1f  Measure Mode

This mode allows the measure (record) of new cuts, as well as manage and view the raw cuts.
Each tab [2] represents measurement series with a product (e.g. medium or tool). If the machine
is properly connected to the computer, a new cut ist automatically added to the currently active
tab in Measure mode. If a cut gets into the wrong tab by accident the arrow (=) can be used next
to the table (see [W]) to move it into another measurement (tab).

All cuts (see table [3]) of a series are averaged to create a Sum Cut of this measurement. The Sum
Cut is displayed under the main view button “Analyze”.

The table [3] shows all details of the cuts which are visualized in the graph [4]. It is possible to
add notes to each cut (double click on “Cut Notes”) as well as to the whole measurement series
(see edit icon [5]). To change the name of the measurement series, double click on its name [2].

To import a cut from the WinPCA 3.x click on the “3.x” icon right of the table [W] (see 5.b).
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Example Project #2 [Example-Project-WNo2-updated tttpro™] — TTT-System PCA [Full Version
P! ) p ] p p Y:

E Wreduma x WlMecins ‘ Medume X+

Project Torque Line Chart @

300 3

Measure z

250 g

N :
£ 200

3 3

‘;‘150 z

3 5

2

100 =
50

0 .
T T

T T T
15 20

10
Depth [mm]
Smoothing [Medium (50 Hz Cutoff)]

= = — — - — |
e — . = Description
Full Cut v | 0.00 2,40 19.92 .
asdfasdfasdf I

Cut Time (Date) Max [Ncm] Mean [Nem]  Std Dev o [Mcm]  Integral T1[°C] T2[°C] AT [*C] F-Slope Cut Motes
W 13740 6/10/16 205.00 163.78 1898 287040 2520 10210 7680  0.00 5]
W 2031 6/10/16 22000 170.01 1711 297220 2840 9810 6970 4885
B 1za0s2-61016 235.00 180.89 1823 316940 2560 107.80 8200 -6.26 '
B 22633-6106 21000 164.76 1736 2,886.40 2590 107.70 8180 -25.78 ‘

-o¢ 9 Connect[TSE] g Connect [Machine]

1.9 Analyze Mode

In the “Analyze” mode each row represents a Sum Cut which is the mean value of each point
recorded in the “Measure” mode. This is why the rows bear the same name as the measurement
series in the previous view (“Measure”). The graph [6] shows all three different types of charts. A
click on £ (expand icon) will change the mode to tabs on the right.
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W Example Project #2 [Example-Project-No2-updated.tttpro*] — TTT-System PCA [Full Version] - o X

File Settings Help %
E N Max in % Mean in %
Torque Line Chart
; ~ 100 100
Proj ]
300 a0 .. a0
@ 250 4 60 . J. . 60
— |
3 40 .. 40
£ 200 -
Ziso 3 s = 2 20
N E /
3 0 0
3 140
E I Measurement
50 3
q B Mediom A
N
T T T T T Medium B
0 5 10 15 20 B tediom
Depth [mm] B wediom ©
Smoothing [Medium {50 Hz Cutoff)]
- L. Fields Of Load
Histogram (Statistics)
250 Measurement B1(6mm) B2 (9mm) B3 (12mm) B4 (15mm) BS (18mm)
gzuu W Medivm A 17137 17241 17039
i s S
§100 E W wedium C - 17231 17176 170.67
o 50
0= ; T IS e S
50 100 150 200
Torque [Ncm] (Ranges)

Full Cut ~ 0.00 / F? : 19.92 Analysis R
I Press edi to change this.
Measurement (Cuts) Max [Nem] Mean [Nem]  Std Devo[Nem]  Integral T1[°C] T2[°C] AT [°C] F-Slope Measurement Description A
W MediomA@ 200.00 169.47 971 296864 2627 103.87 7760 787 SomeTedt =
B MedivmB @) 198.00 17495 852 306560 2850 9878 7028 1238 . ;]

* 92 Connect [Machine]

W Example Project #2 [Example-Project-No2-updated tttpro*] — TTT-System PCA [Full Version] - m} B

File Settings Help x

Max in % Mean in % Std Dev in % ATin % El
100 100 100 100 _
=
2
a0 0 80 et 80
T
0 60 60 60 z
=
]
3
40 40 40 40
o
20 20 20 20 =
=S
0 0 0 a g
2
Measurement Max Mean Std Dev o AT
=
M Medium A 2
T
2
W Medium B 3
M Medium C

Press editicon above to change this.

) Analysis Results
Full Cut -] o.oo /2.4(: 19.92 ty= =@

Measurement (Cuts) Max [Mcm]  Mean [Nem]  Std Dev o [Nem]  Integral T1[°C] AT [C] F-Slope Measurement Description ~

. Medium B (4) 198.00 174.85 852 3,06560 2850 9878 7028 1238

* 9. Connect [Machine]

To change the reference item which is used to compare the other with (the values in Key Figures
of the reference item are all 100%), select it in the table below the graphs [8]. With a double click
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on the color [9], it is possible to change the color of this row. It is further possible to change the

name of the measurement by double clicking the name.

2.  Advanced

2.a  Cut Segments

The Cut Segments is a feature which
is new in TTT-System PCA Version 4.
Similar to the “Dual Cursor” in
WinPCA3 it allows you to select a
range of depth which is analyzed. In
contrast to the dual cursor this setting
is present in the whole application
and synchronized over all views. This
greatly improves the accuracy of the
analysis. To change the active
segments use the drop down in [10].
Right of the drop down the active and
inactive segments are displayed. The
border of each section can be dragged
to change the values. Add or remove a

General Operating Values Machine Parameter Graph View Cut Segments Advanced
Segment Name Start [mm]  End [mm] = Active +
1 Full Cut (24 102 @
2 Runin 0 2.4 ]

Reset

Save Cancel

section by opening Settings — Project Settings (or CTRL+U) in the main menu, choose the “Cut

Segments” tab in the Project Settings [11].

TTT-System PCA 4 - Quick Start Guide
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W Example Project #2 [Example-Project-No2-updated.titpro™] — TTT-System PCA [Full Version]

E ~ Max in % Mean in %
Torque Line Chart
Pro E|
300
o [
— ]
re £ 200 4
rd E r— T
=150
N B /
3 100
E I Measurement
50
] B Medium &
o 3
Medium B
0 5 10 15 20 u
Depth [mm] B Medium C
Smoothing [Medium (50 Hz Cutoff)]
. o Fields Of Load
Histogram (Statistics)
250 Measurement B1(6mm) B2 (9mm) B3 (12mm) B4 (13mm) BS5 (18mm)
9 200 M Medium A 17137 17241 170.39
c E| )
s . - e
gwu E M Medium C - 17231 171.76 170.67 171.02
S 50
0= : T —
50 100 150 200
Torque [Ncm] (Ranges)
s 4
h ) A is Results ]
ull Cut > 000 /’/2.40 19.92 nalysis Resu
[ - Press edit icon above to change this.
Measurement (Cuts) Max [Nem] Mean [Nem]  Std Devo [Nem]  Integral T1[°C] T2[°C] AT [°C] F-Slope Measurement Description A
B Mediuma@ 200.00 169.47 971 296864 2627 103.87 77.60 =
B MedivmBE () 198.00 174.95 852 306560 2850 9872 70.28 . B

92 Connect [Machine]

2b

The import from existing project files is

Import from existing Projects

possible: Open the Import from Project dialog

via the menu entry “Import”i

n the menu bar

(used to be in the “File” menu before Version

4.0.3). The dialog offers the import parameters,

settings and measurement series (with all cuts

of that series).

TTT-System PCA 4 - Quick Start Guide

W import from Project

Example Project #2

H x

DiSep 52017

Example Project.

[ operating Valves

Threading Process Thread Forming

TTT-M4F-TINT: M4 Forming TIN coated with gauged pitch
m)

e s

TIT Testbar TTT-testhar 1.

[Proect Settings

1-MF /3.7 20mm (316Ti, V4A) »
More Material: Steel | Tool: TIN coated

[ Machine Parameter
Machine Type Undefined

Target Depth 20mm

Speed 1000 RPM
Maximum Torque (Mz) 300 Nem
Advanced Parameter Right Hand; 100%

Scale Manual: Depth {): 22, 10 Steps; Torque (¥): 0 - 330 Nem

Smoothing  Medium (50 Hz Cutoff)

CutSegments Run In (0 - 2.4mm), Full Cut (2.4 - 19.9mm)

Import Measurements (will be added to the current project)

Medium A
Medium B
Medium C

o

8/13



5. Analysis and Export

This is an example PDF Export in Analyze mode (Sum Cuts) which will produce four A4 landscape
format pages. The project description as well as the “Analyze” or measurement series description
are printed on the first page. This descriptions can be written using Markdown® formatting. With
the checkboxes at the bottom bar the user can choose which parts of the report he wants to be

included.

v TTT-System PCA Print Preview

—| L] [ 1S & W) ¢ €

TIT progect
Example Project #2
Bt 5307
Expa

Crarationl vl
TTT Taok: TIF+44-TINT: 4 Py TH e et g o daror (2 357)
TIT st Tt | 457 - {27 S0rm T Wk«

By Pt T T Tappig Tom -t

<

i1 P ﬂmaﬂ EEE] ﬁPrint

o
P Save PDF

Torgue Line Chart

Barph Pt #3.

i T gy Byt

v
>

[ Histogram [] Fields of Load [+/] Key Figures

[ Open POF

1 https://www.markdowntutorial.com/

TTT-System PCA 4 - Quick Start Guide
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https://www.markdowntutorial.com/

4.  Explore New Visualizations

Fields of Load (tB)
Torque of several fixed points (depth 6 mm, 9 mm etc.) are visually shown for easier comparison.
This enables the user to quickly see which cut performed better in this section, even if the

absolute torque values are close to each other.

IMeasurement B1(6mm) B2 (3mm) B3 (12mm) B4(15mm) B35 (18mm)
. Medium A 171.37 17241 1703‘3- 166.43

. Mediurm B -- 174.73 17447 17333

W Medium C 166.02 172.31 171.76 170.67 171.02

F-Slope
Linear regression of the curve: It is the math. slope of the line between start end end point of the
current segment (similar to the old dual cursor). The value is the angle in degrees. The lower, the
better.

[v
: x
E Torque Line Chart @ |
Project 300 i i =
] i
e =
Me gv |

N

&

3

P
by ko) peOT 0 Py

100 <+

50

0 5 10
Depth [mm]
£ smaothing [Medium (50 Hz Cutoff)]
| Analysis Results 7
Volschaitt v oo 2.00 18,00 s .
Measurement (Cuts) Max [Ncm] Mean [Nem] Std Dev o[Mem]  Integral T1[°C] T2[°C] AT [*C] [F-Slope Measurement Description |
1 I AKSS (cutting fluid) /14571 (316.. 278,00 23113 1427 346678 2784 3456 662\ 55.53/Stainless Steel (contains boric)

[ -]

-oC 9g connect[TE] 95 Connect [Machine]
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5.  Migrate from WinPCA3

5.  Create New Project

The migration from WinPCA3 is very easy. You just start with a new empty project [12].

pr Project
e blank project allows you to use whatever tool or testbar you want but requires you to set all values manually.

which with the help of torque
‘ess-parameters during i

[ Load TTT-Standard Template

The TTT-Standard is the easiest way to run tests, It helps you choosing the correct tools, testbars and all settings are already made.
This works with microtap tools and materials. It also indudes reference cuts to help you comparing your work.
‘ Steel Cutting Fluid

X6CrNiMoTi17-12-2 / 1.4571 (
New Project Tensile strength Rm

Elongation A 5 (%
Create a new

VaA) [ 316Ti
225HB / 112 PSIx1000
775N jmm

o Jmm 2

ﬁ Load Project
Load a Projec

Operating Values Machine Parameter

Process Thread Forming Machine Type  GE (ZAP)

TTT Tool TTTH44F-NT: M4 Forming Standard with gauged TTgeiiEn B
pitch diameter vaporised, nitrated Speed 800 RPM

TTT Testbar T-taslba. 1.4571 - M4F [ 3.7 20mm (316Ti, Max Torque (Mz) 400 Nem
V44) .

The information about the used tools and testbars need to be manually entered in the project
section (see l.e).

TTT-System PCA 4 - Quick Start Guide 11/13



5.b  Import CUTs

In the measure mode [13], the tabs (in this picture the red tab called “Measurement 17) represent
a series of cuts for one parameter to optimize (e. g. an additive of the lubricant or similar).
WIiInPCA3 used to save the cut files in different folders with a similar effect. To import them click
on the “..” [14] right of the main table. Then on “Import WinPCA 3.x CUT Files”. The selection of

multiple files in one folder is possible and recommended.

W MNew Project 2018-06-27 10: Systém PCA [Full Version] - u] X
File Settings Help '/ %
E M veasurement 1 4
Project Torque Line Chart E'
1,000 -
950 H
900
Measure 850 z
800 Kl
Ill 750 g
700
7e 650 z
3
— 600 ==
£ 550 =
5
Z, 500 2
N 450
3 00
350
300
250
200
150
100
50
]
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1,000
Depth [mm]
Smoothing Medium (50 Hz Cutoff)]
Descripti
Full Cut ¥ | [0.00 25.00 ription .
Press editicon above to change this.
Cut Time (Date) Max [Nem] Mean [Nem]  Std Dev o [Nem]  Integral T1[°C] T2[°C] AT [°C] F-Slope
Import WinPCA 3.x CUT Files

Export to CSV

If the first measurment series if finished, create a new tab for the next measurement series with
the (+) button in [15] and import the next batch of cut files there.

The default way how WinPCA 3.x Cuts were stored was in several numbered files. They might be
in different folders for a different R1, R2. The “R” indicates a measurement series and the “P” the

cut in that series. See below for an example.
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Measurement 1

132542R1P1.CUT

132659R1P2.CUT

132753R1P3.CUT

132753R1Sum.CUT « This file is NOT required as it is generated automatically in TTT-
System PCA v4 (with a click on Analyze)

Measurement 2

132948R2P1.CUT
133025R2P2.CUT
133118R2P3.CUT
133118R2Sum.CUT « Do not import (see above)

Import three cut files in each Measure tab of your TTT-System PCA v4 project. Click on Analyze
and get as result the two Sum-Cuts.
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