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http://www.grafcompounder.com/

GrafCompounder

\ The “GrafCompounder” is a software
program, which enables you to create
recipes using any recipe database of:
e.d. Rubber, TPE, TP and similar
compounds.

* Database must contain formulas with

ingredients, their proportions and
measured properties of the compounds.

\ This software helps you save time and
effort in recipe development by:
A Elimination of Reinvention

L Allowing faster and more accurate
decisions on starting formulas

A Creation of better ideas about further
compound development

) Useage of historic data in compound
development

® Designed to support the plant chemist
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GrafCompounder

\ The GrafCompounder uses a Multiple
Linear lteration Method [MLI] to
calculate a recipe according to target
or specification.

\ The GrafCompounder enables to
analyze a happenstance database.

U Itis displaying the ratio of contribution
of each compound recipe on the final
formulation. This helps to identify
faulty compound data.

* If your confirmation experiment does
not match the prediction inside
confidence intervall, it is possible to
track back all data used for the
calculated compound.
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GrafCompounder

\ This tutorial familiarizes you with the
advantage, potential and the best way
to use the “GrafCompounder 3.211”

* It shows all program features.

* Explains this “easy to use”
program

* Guides you step wise through the
program features
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GrafCompounder

\ Import of Data from other sources
* Any Table Calculation Program
* Excel®
* Open Office Calc
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Tofal ingredients Totalingredients
Cost (per vol)

ity
Cost (per vol)
Cost (oer mass) Cost (per mass)
ecperaiosin%. b sumofrecipe ratios (should be 100 %

Insert the license Dongle into a USB port on your
PC/Laptop computer

Once the dongle is in place, open the
GrafCompounder program.

If you try to do this in the reverse order an error
message will be displayed.

Click ok and the Program is closing
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File Edit Help

Input data: Criteria: Output
| Mame |Min |Ma.x \From |To |Weight |Trd0ﬁ
i
-
i 1 I
|
)
L
T
ERS T - L -l e
Total ingredients Total ingredients 0
Density Density
Cost (per vol) Cost (per vol)
Cost (per mass) Cost (per mass}
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| 0
Mumberformat: | 1234567 |* { Import input data from clipboard J { Auto mix (overwrite mixure) J l Auto mix (new mixture) J
— i = 0 s
T T T W

Ie=

\ After insertion of the dongle and start of the
GrafCompounder program the screen should
appear as shown
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Data format

T——

§7| NR_Testdata_tutorial V2b.ods - OpenOffice Cal [ —
Datei Bearbeiten Ansicht Einfligen Format Extras Daten Fenster Hilfe f=oc
B2l [ BER CE KR D - SNl by BESEE QL O i fndn =& & .
{Ed [Ada [=] 10 [=] F & U EEE % 3% e W e=e= O -2 -A -
E] ] ~x= = | -
A | ——JI ¢ | D | E F I G H I 1 | J | | - |[&
1 [Testdateien f \
2 Recipes: 'b
ingredients: S0AL511 | 50/L512 | 50AL513 | 50AL514 | 50ALE15 | 50AL516 | 50AL517 | 50AL518 | 50AL542 —1
NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 &
g;ugs_/ 70.00 30.00 50.00 25.00 45.00 76.00 45.00 66.00 50.00 2
6 20,00 20,00 20,00 20,00 20,00 20,00 20,00 20,00 5
7_|Maphtenic Cil 5.00 25,00 45,00 5.00 25,00 45,00 5.00 25,00 10,00 =
8 |zn0 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 B
9 |Stearic Acid 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
10_|IPPD 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
uls 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 0.25
12 [TMTD - 80 1,00
13 |CBS - 80 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 210
14 [Total 146.15 186.15 22615 161.15 201.15 25116 181.15 22116 172.35
15
16/ Properties:
17\ |[MooneyML{1+4) 1% 32,00 36.00 31.00 34.00 30.00 42,00 50.00 39.00 41,00
18 YWgoney t5 / 120° 28,00 28,00 32,00 28,00 32,00 22,00 20,00 25,00 11,00
19_|Denst 1.08 112 1.16 113 1.16 1.19 1.19 1.20 1.1
20_|Hardness 42,00 41,00 40,00 48,00 48,00 52,00 61.00 61.00 59.00
2 |M300 1.80 3.00 3.00 4.40 4.60 5.30 8.00 7.60 9.40
2 [TS 25,00 21,00 15,00 25,00 20,00 15,30 23,00 18,00 23,00
3 |EB 785.00 725.00 690.00 715.00 705.00 615.00 560.00 590,00 540,00
24 |DVR -26°C /24h 22,00 28,00 30,00 17.00 19.00 35,00 29,00 27.00 77.00
25 |DVR 0°C /24h 10,00 14,00 14,00 8.00 12,00 16,00 13.00 12,00 16,00
26 |DVR 23°C /72h 8.00 10.00 14.00 9.00 13.00 16.00 10,00 17.00 18.00
27_|DVR 70°C /24h 39.00 50.00 61.00 44.00 50.00 54,00 44.00 50.00 17.00
28 <
(1] (<] [»](»1]* Tabellel { Tabelle2 { Tabelle3 1K (] vl
Tabellel /3 PageStyle Tabellel STD Summe=0 @& @ |100%

(minimum 3) with their properties.

\

list of ingredients underneath,

\ The spreadsheet should contain formulas

The first column cell named “Ingredients:” with the

A cell “Properties:” with the list of properties.

* There is no limitation: Whatever can be turned into a
number can be listed.

The next columns first cell named “Recipes:”

* Please insert the required cell names exactly as shown.
The above example shows how to format any data table.

* The program will not work without this cells highlighted
in yellow
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Data format and
transfer

| M e, e e e e e e e =
lhnHe-2-uc= E?EIE‘&.}%’%EE & B @8 |l ow .aqe Finden =& & .
Arial = do % % Te W e=
! = !
1| L= | =
A E F G H L ] e - (=
3 1 |Testdateien f \ F
2 Recipes: T
[ ingredients: S0AL511 | 50/L512 | 50AL513 | 50AL514 | 50ALE15 | 50AL516 | 50AL517 | 50AL518 | 50AL542 —1
NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 &
N330 70.00 30.00 50.00 25.00 45.00 76.00 45.00 66.00 50.00 :
6 20,00 20,00 20,00 20,00 20,00 20,00 20,00 20,00 5
7_|Maphtenic Cil 5.00 25,00 45,00 5.00 25,00 45,00 5.00 25,00 10.00 = | =
8 |zn0 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 B
Stearic Acid 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
IPPD 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
s 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 0.25
TMTD - 50 1.00 !
13 |CBS - 80 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 210 M
Total 126.15 186.15 22615 161.15 201.15 25116 181.15 22116 172.35 .

Properties:

MooneyML({1+4) 1¥
ooney th 7 120°

Denst
Hardness
M300
s
EB
DVR -26°C /24h
DVR 0°C /24h
DVR 23°C /72h
DVR 70°C /24h

32,00
28,00
1.08
42,00
1,80
25,00
785,00
22,00
10,00
8.00
39,00

31,00
32,00
116
40,00
3,00
15,00
690,00
30,00
14,00
14,00
61,00

30,00
32,00
116
48,00
4,60
20,00
705,00
19,00
12,00
13,00
50,00

39,00
25,00
1.20
51,00
7.60
18,00
590,00
27,00
12,00
17,00
50,00

28
«][»][+1]", Tabellel { Tabelle2 {Tabelle3 /

Tabelle1 /3 | Pagestyle Tabellel

L With copy / paste

this table can be inserted in GrafCompounder
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Data Insertion

& GrafCompounder version 3.211 - unnamed file

File Edit

Help

Input data: Criteria:
| | Mame |Min  |Max  |From |To  |Weight [Trdoff

Copy input table

Copy marked cells

Paste cells here

Delete marked rows

Delete marked columns

Insert empty row

Insert empty column

Clear marked cells

Round values to two decimal places

n n
-\ D < 0
Total ingredients Total ingredients
Density Density
Cost (per vol) Cost (per vol}
Cost (per mass) Cost (per mass)
Recipe ratios in %: Sum of recipe ratios (should be 100%):
\ | 0
Mumber format. | 1234567 | ¥ l Import input data from clipboard J l Auto mix (overwrite mixture) J l Auto mix (new mixture) J

" Transfer the data into the GrafCompounder
program. There are three options to assign the
data:

* Paste the information from the table calculation sheet:

Click first cell, then right click.
Select “Paste cell here” from Pull Down Menue
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Data Insertion

r 3 e STSSSINSSTASSS i K T I e —

ST — [ | x
File Edit Help
Input data: Criteria |Output:
|50AL511  [50AL512  |50AL513  |50AL514  [S0ALS15  |504| ||Name |Min  |Max |From |Te  |Weight Trdoff |
Test Data (Simple) F
Recipes: r
Ingredients: 50AL511  S0AL512  S0ALS13  50ALS14  5S0ALS15  SO0A Mixture1
MR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 NR (SMR - 10}
M330 10.00 30.00 50.00 25.00 45.00 N330
| |cacos 20.00 20.00 20.00 20.00 20.00 caco3 0 a
| Maphtenic O 5.00 25.00 45.00 5.00 25.00 Naphtenic Oil
Zno 500 500 500 500 500 ZnQ
Bl (stearic Acid 200 200 200 200 200 Stearic Acid
IPPD 200 200 200 200 200 IPPD
il s 1.50 1.50 1.50 1.50 1.50 s
TMTD - 80 TMTD - 80 0 0
CBS - 80 0.5 0.5 065 065 065 cBS-80
i Properties: =
lMooneyML(1+4) 100°C 32.00 36.00 31.00 34.00 30.00 (1+4) i
fl8 | Mooney t5 7 120°C 22.00 22.00 32.00 22.00 32.00 15/
N Density [gicem] 1.08 112 1.16 113 1.16 Density fg/ccm]
Hardness ["ShA] 42.00 41.00 40.00 48.00 48.00 Hardness [*ShA]
1300 [Mpa] 180 300 300 440 460 M300 (Mpa]
TS [Mpa] 25.00 21.00 15.00 25.00 20.00 TS Mpa]
EB [%] 785.00 725.00 690.00 715.00 705.00 EB [36]
C-Set-26°C /24h [%] 22.00 28.00 30.00 17.00 19.00 C-Set-26°C /24
C-Set 0°C /24 [%] 10.00 14.00 14.00 8.00 12.00 C-Set 0°C /24h
Hl| [C-Set 23°C 172h [%] 8.00 10.00 14.00 9.00 13.00 C-Set23°C/72h
C-Set 70°C [24h [%] 39.00 50.00 61.00 44.00 50.00 C-Set 70°C /24h .
ELS ¥ - ¥ ¥ ¥ >
|+ |[Total ingredients Total ingredients o
| |Density Density
| cost (per voi) Cost (per vol)
Cost {per mass} Cost (per mass)
4"l Recipe ratios in %: Sum of recipe ratios (should be 100%)
| | 0
Number format: | 12345,67 | ¥ | Importinput data from clipboard | | Auto mix (overwrite mixture) | | Auto mix (new mixure) |
1—- -—

Program screen would look like shown.

— The yellow cells indicate, that the number format
is different from the pre set format.GC
program will not work.

* Min & Max rows in “Criteria” window are
empty

— Choose the number format
in the example select “komma” instead of
point
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\ Program screen would now look like shown above.
* Ingredients and Property named in blue
* Recipe numbers are in red
* Property numbers are in green

\ In the area next to “Input data”
* “Criteria” window
* 1. Column: Ingredients & Property names
e 2. Column: Minimum values

* 3. Column: Maximum Values
Dr. Hans-Joachim Graf 12



Data Transfer

SrtCampounder veion 2003 i s S . S e -

File Edit Help
Input data Criteria: [output
[ 50AL51] 50AL51] 50AL51] 50AL51 S0AL519 50ALG1q 50AL517 50AL51q 504547 | || [[Name [min [Max [From [To |wei.  Trdof \
Testdateien [a]
Recipes: P
Ingredients: 50AL511 50AL512 50AL513 50AL514 50AL515 50AL516 50AL517 50AL518 50AL542 Mixture1
NR (SMR - 10} 100,000 100,00 100,00 100,00 10000 100,00 100,00 100,00 100,00 INR (SMR - 10) 100 100
N330 10,00 30,00 50,00 2500 4500 7500 4500 6500 5000 [N330 10 75
CaC03 20,000 20,00 2000 2000 2000 20,00 20,00 2000 CaCO03 a 20
MNaphtenic Ol 500 2500 4500 500 2500 4500 500 2500 10,00 MNaphtenic Oil 9 43
Zno 5,00 5,00 5,00 5,00 5,00 5,00 5,00 5,00 5,00 Zn0 9 5
‘Stearic Acid 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 Stearic Acid 2 2
IPFD 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 IPFD 2 2
5] 150 1,50 1,50 1,50 1,50 1,50 1,50 1,50 0,25 S a, 15
[TMTD - 80 1,00 TMTD - 80 a 1
CBS-80 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 210 CBS - 80 065 21
Total 146,15 186,15 22615 161,15 201,15 25115 181,15 22115 17235 Total 146,15 251,15
Properties: =
MooneyML({1+4) 100°C 32,00 3600 3100 3400 3000 4200 60,00 39,00 41,00 (1+4}) 30 60 Il
Mooneyts/120°C 28,00 2800 3200 2800 3200 2200 2000 2500 11,00 Mooney t3/ 120°C 11 32
Density 1,08 1,12 1,16 1,13 1,16 119 119 1,20 111 Density 108 12
Hardness 4200 41,00 40,00 48,00 48,00 52,00 61,00 61,00 59,00 Hardness 40 61
M300 1,80 3,00 3,00 440 460 5,30 8,00 7,60 9,40 M300 1,8 94
s 25,00 21,00 15,00 25,00 20,00 15,30 23,00 18,00 23,00 IE] 15 25
EB 785,00 72500 690,00 71500 70500 61500 560,00 590,00 540,00 EB 540 785
W DVR -26°C /24h 2200 2800 3000 17,00 1900 3500 29,00 27,00 77,00 DVR-26°C/24h 17 77
1!l DVR 0°C 124h 10,00 14,00 14,00 8,00 12,00 16,00 13,00 12,00 16,00 DVR O"C f24h 8 16
DVR 23°C [72h 8,00 10,00 14,00 9,00 13,00 16,00 10,00 17,00 18,00 DVR23°C/T2h 8 18
DVR 70°C /24h 39,000 50,000 6100 4400 5000 5400 4400 50,00 17,00 DVRTO"C/24h 17 61
=
v
4X Yol ||«F LN B T
Recipe ratios in %: Sum of recipe ratios (should be 100%)
‘ 0
Number format: [mj | Importinput data from dlipboard | | Auto mix (overwrite mixture) | | Auto mix (new mixture) |

" Once the "Number format” is adjusted to
accommodate the comma:

— The recipes now appear red and the properties show
as green

— The Min and Max columns show the highest and
lowest numbers of the related row.

Now you are ready for calculation, if you choose
this option and want to move on
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Open File

&b GrafCompounder version 3.211 - demo data L= - &

FI[:Y Edit Help
I clear All Data [ Criteria: |Output
! Load Demo Data (Simplg) 0AL512  |50AL513  |50AL514  |50AL515  |B0ALS16 |50 [Name |Min  |Max |From|To |Wei... Trdoff | =
Load Demo Data (Advanced) £
e G DAL512  50AL513  50AL514  50AL515  50AL516 50 Mixture1
Save As... 100.00 100.00 100.00 100.00 100.00 MR (SMR-10) 100 100
Merge in Recipes from Clipboard 30.00 50.00 25.00 45.00 75.00 N330 10 75
Merge in Recipes from File 20.00 20.00 20.00 20.00 20.00 Caco3 . o 20
= 25.00 45.00 5.00 25.00 45.00 Naphtenic Oil 5 45
Exit 5.00 5.00 5.00 5.00 500 | |Zn0 5 3
Stearic Acid 2.00 2.00 2.00 2.00 2.00 2.00 ic Acid B 2
IPFD 2.00 2.00 2.00 2.00 2.00 2.00 IPPD 2 2
5 1.50 1.50 1.50 1.50 1.50 1.50 025 1.5
TMTD - 80 TMTD - G0 o 1
CBS-80 0.65 0.65 0.65 0.65 0.65 0.65 CBS-80 065 21
Properties:
MooneyML{1+4) 100°C 32.00 36.00 31.00 34.00 30.00 yML(1+4 30 60
Mooneyts/120°C 28.00 28.00 32.00 28.00 32.00 y 13/ 11 32
Density [gicem] 1.08 112 1.16 113 1.16 fgcem] 1.08 1.2
Hardness ["ShA] 42.00 41.00 40.00 48.00 48.00 40 61
11300 [Mpa] 180 3.00 3.00 4.40 4.60 Mpa] 18 94
TS Mpa] 2500 21.00 15.00 25.00 20.00 TS Mpa] 15 25
EB [%a] 785.00 725.00 690.00 715.00 705.00 \EB [%a] 340 733
C-Set-26°C /24h [%] 22.00 28.00 30.00 17.00 19.00 C-Set-26°C 17 i
C-Set 0°C 124h [%] 10.00 14.00 14.00 8.00 12.00 C-Set0°C g 16
. C-Set 23°C /72h [%] 8.00 10.00 14.00 9.00 13.00 C-Set 23°C 8 18
C-Set 70°C [24h [%] 39.00 50.00 61.00 44.00 50.00 C-Set70°C 17 61 -
v
LS J T - ¥ T ¥ T
Total ingredients 146.15 186.15 22615 161.15 201.15 25115 Total 146.15251.12 0
\Density Density
Cost (per vol} Cost (per vol}
Cost (per mass) Cost (per
| Recipe ratios in %: Sum of recipe ratios (should be 100%);
| | 0
Number format. | 1234567 | ¥ l Import input data from clipboard J l Auto mix (overwrite mixture) J l Auto mix (new mixture) J
5 F i = B

\ Other options for adding data:

| Asasecond option you can open the GrafCompounder
program

* Click “File”

* and "LoadDemo Data (simple)“ in the pull down

menu.

Dr. Hans-Joachim Graf
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Open File

&b GrafCompounder version 3.211 - demo data L= o X
70 Edit Help
| clear Al Data | Criteria: |Output
! Load Demo Data (Simple) | | |50AL511  |50AL512  [S0AL513  |50AL514  |50ALS15  |50ALS16  [50AL51|| |Name |Min  |Max |From|To |Wei..|Trdoff | |
I Load Demo Dala (Advanced) L]
. Recipes: r
Open File... : Ingredients: 50AL511 50AL512  50ALG13  50DAL514  50AL515  50ALS16  5DAL51 Mixture1
Save As 2 NR(SWMR-10) 100.00 100.00 100.00 100.00 100.00 100.00 1| |NR(SMR-10) 100 100
Merge in Recipes from Clipboard [0 N330 10.00 30.00 50.00 25.00 45.00 75.00 330 10 75
S 1 Caco3 20.00 20.00 20.00 20.00 20.00 20.00 caco3 o 20
9 Naphtenic Oil 5.00 25.00 45.00 5.00 25.00 45.00 Naphtenic Oil 5 45
Bl Ext o zno 5.00 500 500 5.00 500 500 zno 5 5
Foo1 165.00 092  Stearic Acid 2.00 2.00 2.00 2.00 2.00 2.00 Stearic Acid 2 2
Goo1 924.00 115 IPPD 2.00 2.00 2.00 2.00 2.00 2.00 IPFD 2 2
Hoo1 158.00 180 S 1.50 1.50 1.50 1.50 1.50 1.50 s 025 15
K001 396.00 111 TMTD-80 TMTD - 80 o 1
K005 708.00 128  CBS-80 0.65 0.85 0.65 0.65 0.65 0.65 cBS-80 065 21
l Properties: =
Pan HooneylL(1+4) 100°C 32.00 36.00 31.00 3 MooneyML(1+4 30 60
PRO02 Wocney 15/ 120°C 28.00 28.00 32.00 | Mooney 5/ 11 32 i
FRO03 Density [g/ccm) 1.08 1.12 1.16 1.16 Density fglecm] 1.08 1.2
FRO04 Hardness [ShA] 42.00 41.00 40.00 43.00 40 61
FROO7 1300 [Mpa] 1.80 3.00 3.00 4.60 M300 (Mpa] 18 94
FRO0S TS [Mpa] 25.00 21.00 15.00 20.00 TS [Mpa] 15 25
FRO09 EB[%] 785.00 725.00 690.00 705.00 5|| |EB P&l 540 783
FRO10 C-Set-26°C 124 [%) 22.00 23.00 30.00 19.00 C-Set-26°C 17 77
FRO11 C-Set 0°C /24h [%] 10.00 14.00 14.00 12.00 c-seto’c 8 16
FRO12 C-8et 23°C /72h [%] 8.00 10.00 14.00 13.00 C-Set23°C 8 18
FRO13 C-8et 70°C /24h [%] 39.00 50.00 61.00 50.00 C-Set70°C 17 61
-
v
- S T ¥ T ¥ T
otal ingredients 146.15 186.15 22615 161.15 201.15 251.15 1{ | Total 146.11251.11 ]
1.096 1115 1128 1.137 1.147 1171 Density 1.096 1.186
Cost (per vol) 262547  237.377 220712 259487 235816 219724 25| |Cost(pervol) 219.7:2638:
Cost (per mass) 23955 212894 195667 227957 205594  187.638 21| |Cost(per 187.6:239.5
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| ] 0
Number format: | 12345.67 = { Import input data from clipboard J { Auto mix (overwrite mixture) J { Auto mix (new mixture) J

Other options for adding data:

As a second option you can open the GrafCompounder
program

* Click “File”

* and "LoadDemo Data (advanced)“ in the pull down
menu.

Dr. Hans-Joachim Graf 15



Open File

File Edit Help
Input data: Criteria: \ Qutput:
| | | [50AL511  [50AL512  [S0ALS13  [S0ALS14  |S0ALS1S  |S0ALS16  |S0ALST)| |[Name |Min |Max |From|To |Wei. Trdoff |
i
Recipes: r
Cost: Density: Ingredients: 50AL511 50AL512 50AL513 50ALE14 BOAL515 S0ALS16 50ALS1 Mixture1
280.00 0.92 NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 100.00 1| |NR(SMR-10) 100 100
115.00 1.80 N330 10.00 30.00 50.00 25.00 45.00 75.00 N330 10 73
24.00 271 CaCo2 20.00 20.00 20.00 20.00 20.00 20.00 Caco3 0 20
116.00 0.89 Naphtenic Oil 5.00 25.00 45.00 5.00 25.00 45.00 Naphtenic Oil 5 45
385.00 5.60 Zno 5.00 5.00 5.00 5.00 5.00 5.00 Zno 3 5
165.00 092 Stearic Acid 200 200 2.00 2.00 200 200 \Stearic Acid 2 2
924.00 115 IPPD 2.00 2.00 2.00 2.00 2.00 2.00 IPFD 2 2
158.00 1.80 S 1.50 1.50 1.50 1.50 1.50 1.50 s 025 13
396.00 111 TMTD - 80 TMTD - 80 0 1
702.00 1.22 CBs-20 0.65 0.65 0.65 0.65| 0.65 0.65 CBs-80 063 21
Properties:

MooneyML({1+4) 100°C 36.00 31.00 30.00 MooneyML(1+4 30 60
Mooneyt5/120°C 28.00 32.00 32.00 “ f\boneyﬁl 1 32
Density [g/ccm] 1.12 1.16) 1.16 Density [g/ccm] 1.08 1.2
Hardness [*ShA] 41.00 40.00 48.00 Hardness 40 61
M200 [Mpa] 3.00 3.00 4.60 M300 [Mpaf 18 94
TS [Mpa] 21.00 15.00 20.00 TS [Mpal 15 25
EB [%] 725.00 690.00 705.00 5| |EB [@el 540 783
C-5et-26°C i24h [%] 28.00 30.00 19.00 C-Set-26°C 17 77
C-Set 0°C /24h [%] 14.00 .00 12.00 C-Set0°C 8 16
C-Set 23°C /72h [%] 8.00 10.00 14.00 13.00 C-Set23°C 8 18
C-3et 70°C /24h [%] 39.00 50.00 61.00 50.00 C-3et70°C 17 61

L

v

7 T ¥ T ELs I3
146.15 186.15 226.15 161.15 201.15 251.15 14| | Total 146.15251.1¢ a

1.096 1145 1128 1137 1.147 1471 Density 1.096 1.186
262.547 237.377 220.712 259.187 235816 219.724 23Y| | Cost (per vol) 219.7:263.81
23955 212894 185,667 227957 203.584 187.638 21| | Cost (per 187.6.239.5!

Recipe fﬂTIU‘p‘ in l Sum of recipe ratios (should be 100%):

0

Numberformat: | 1234567 | ¥

{ Import input data from clipboard J l Auto mix (overwrite mixture) J l Auto mix (new mixture) J

-
/
\

"LoadDemo Data (advanced)“

\ This Data File has additional columns

Densi
Cost:

ty:

Code:

Dr. Hans-Joachim Graf
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Open File

File Edit Help

Input data Criteria \Output'
| | | |s0aLs11 |5 |s0aLs13 |504L51| |[Name [Min  |Max |From|To |Wei...|Trdoff |
Test Data (Adv. s
Recipes: r
Code: Cost: Density: Ingredients: BOALG11 BOALG12 50ALG13 50AL514 50AL515 50AL516 B0ALG1 Mixture1
ADO1 280.00 092 NR (SMR -10) 100.00 100.00 100.00 100.00 100.00 100.00 1 IR (SMR-10) 100 100
B003 115.00 1.80 N330 10.00 30.00 50.00 25.00 45.00 75.00 330 10 75
co10 24.00 271 CaCo3 20.00 20.00 20.00 20.00 20.00 20.00 CaC03 0 20
r Dooz2 116.00 0.89 Naphtenic Cil 5.00 25.00 45.00 5.00 25.00 45.00 ic Oif 5 45
E0D1 385.00 5.60 Zno 5.00 5.00 5.00 5.00 5.00 5.00 ZnQ 5 5
Fo01 165.00 0.92 Stearic Acid 2.00 2.00 2.00 2.00 2.00 2.00 Stearic Acid 2 2
G001 924.00 115 IPPD 2.00 2.00 2.00 2.00 2.00 2.00 IPPD 2 2
Hoo1 158.00 1.80 ] 1.50 1.50 1.50 1.50 1.50 1.50 S 025 13
K01 396.00 111 TMTD - 80 TMTD - 60 /] 1
K005 708.00 128 CBS-80 0.65 0.65 0.65 0.65 0.65 0.65 CBS-80 065 21
l Code: Properties: =
PROO1 MooneyML({1+4) 100°C 30.00 42.00 (f+4 30 60
PRO0D2 Mooney 5 /120°C 32.00 22.00 | Mooney t5/ 11 32 n
PROOD3 Density [g/ccm) 1.16 1.19 Density fg/ccm]  1.08 1.2
PROD4 Hardness [*ShA] Hardness 40 61
PROO7 M300 [Mpa] IM300 Mpaf 18 94
PRO0O3 TS [Mpa] 20.00 TS Mpaj 15 25
PRO09 EB [%] 7 705.00 5| |EB B8l 540 785
PRO10 C-Set-26°C /24h [%] 19.00 C-Set-26°C 17 77
PRO11 C-Set 0°C /24h [%)] 12.00 C-Set0°C 8 16
PRO12 C-Set 23°C/72h [%] 13.00 C-Set 23°C 8 18
PRO13 C-Set 70°C 124h [%] 61.00 50.00 C-Set 70°C 17 61
=
v
[« | ([« ¥ | [[«F LD
Total ingredients 146.15 186.15 226.13 161.15 201.13 251.19 14| | Total 146.15251.1% o
Density 1.086 1.115 1.128 1.137 1147 1.171 Density 1.096 1.186
Caost (per vol) 262.547 237.377 220712 259.187 235816 219.724 25y | Cost(pervol) 219.7:263.8)
Cost (per mass) 239.55 212.884 199.667 227.937 205.594 187.638 214| | Cost (per 187.6.238.5:
Recipe ratios in % Sum of recipe ratios (should be 100%}):
\ | 0

Mumber format: | 1234567 | ¥

{ Import input data from clipboard J l Auto mix (overwrite mixture)

J l Auto k(newm ure) J

\

"LoadDemo Data (advanced)*

The columns are necessary to calculate

Compound density
Cost per Volume
Cost per mass

\' The criteria Window shows the spread of data
regarding denisty, cost per volume and cost per mass

Dr. Hans-Joachim Graf
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Data analysis
(Demo Data Simple)

GrafCa = | OO

File Edit Help
Input data Criteria |Qutput
[50AL511  [50ALE12  [S0ALS13  |5DALS14  |S0ALS15  |SDALS16  |S0ALS17  |SOALE18  |50AL542 | Name |Min  Max |From To Weig..| Trdoff |
Test Data (Simple) x|
Recipes: r
Ingredients: 50ALE11 50AL512 50AL513 50AL514 S0AL515 50AL516 S0ALS17 50AL518 S0ALE42 Mixture1
NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10) 100 100 100
N320 10.00 30.00 50.00 25.00 45.00 75.00 45.00 65.00 50.00 330 10 7 20 25 19.9875
CaCco3 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 CaCQ3 a 20 20
r Naphtenic Oil 5.00 25.00 45.00 5.00 25.00 45.00 5.00 25.00 10.00 ic il 35 43 1n3
Zno 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 ZnQ 5 5 5
Stearic Acid 2.00 2.00 2.00 2.00 2.00 2.00 200 2.00 2.00 Stearic Acid 2 2 2
IPPD 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 IPPD 2 2 2
s 1.50 1.50 1.50 1.50 150 150 150 1.50 025 s 0.25 1.9 15
TMTD - 80 1.00 TMTD - 80 0 1
CBS-80 0.65 0.65 0.65 0.65 0.65 0.65) 0.65 0.65 210 CBS- 80 065 21 065
. Properties:
MooneyML{1+4) 100°C MocneyML{1+4) 30 60 33465
Moaney 15/ 120°C | Mooney t5/ 11 32 | 27155
Density [g/ccm] \Density fg/ccm] 1.08 12 1.097025
Hardness [*ShA] Hardness [ShA] 40 61 43455
M300 [Mpa] M300 Mpa] 18 84 232825
TS [Mpa] TS Mpa] 15 25 2346925
EB [%] EB [%] 340 783 758.975
C-Set-26°C /24h [%] C-Set-26°C 17 7 239975
C-Set 0°C [24h [%] C-Set0°C f24h 8 16 10825
C-Set 23°C [72h [%)] C-Set23°C/72h 8 18 924
C-Sel 70°C 124h [%] C-Set 70°C/24h 17 61 414325
e
v
EL Yo ([=F e [« Tr
Total ingredients 146,15 186.15 226,19 161.15 201.19 251.15 181.15 22115 172.35 Total ingredients 146.15251.13 1624375
Density Density
Cost (per vol} Cost (per vol}
Cost (per mass) Cost (per mass)
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| 84.25 1 14.75 | 0
MNumber format: | 1234567 (v l Impartinput data from clipboard ] l Auto mix (overwrite mixture) ] l Auta mix (new mixture) J

= - =

L To start, enter values in the “From” “To” columns
\ Example: Ingredients
* A minimum amount - “From” 20 phr
« Atarget amount - “From” 20 phr “To” 25 phr
* A maximum amount - “To” 25 phr

\' The calculated compound has N330 19.98 phr

* As soon as the lower limit reached, program stops further
calculation — as a general rule

* (Comment: it would make sense only for larger
datasets)

Dr. Hans-Joachim Graf 18



Data analysis
(Demo Data Simple)

Number format. | 1234567 ¥

{ Impaort input data fram clipboard J { Auto mix (overwrite mixture) J { Auto mix (new mixture) J

| To start more realistic:

*The example shows the following criteria:

Enter values in the “From”

criteria indow / Property section

— Target Hardness “From” 45 ShA “To” 50 ShA

— Maximum C-Set (70°C/24h) - “To” 25 %
Minimum Tensile - “From” 20 MPa

Dr. Hans-Joachim Graf

- = X
File Edit Help

Input data: Criteria: |0utput'

|s0aL811 |s0aLs14  [s0A |[s0ALS16  |s0AL517  [50ALS18  [s0ALS42 | Name |Min  |Max From To |Weig.. Trdoff |
Test Data (Simple) A

Recipes: r
Ingredients: S0AL511 50AL512 S0AL513 50AL514 S0AL515 S0ALS16 S0ALS17 50AL518 50AL542 Mixture1
NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10) 100 100
N330 10.00 30.00 50.00 25.00 4500 75.00 45.00 65.00 50.00 1330 10 73
CaCo03 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 CaCo3 0 20
Naphtenic Cil 5.00 25.00 45.00 5.00 25.00 45.00 5.00 25.00 10.00 Naphtenic Gl el 43
Zno 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 Zno fel 5
Stearic Acid 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 Stearic Acid 2 2
IPPD 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 IFFD 2 2
& 1.50 1.50 1.50 1.50 150 150 1.50 1.50 0.25 t3 025 15
TMTD - 80 1.00 TMTD - 80 0 1
CBS-80 0.65| 0.65| 0.65| 0.65| 0.65) 0.65 0.65 0.65 210 CBs-80 065 21
Properties: =
MooneyML{1+4) 100°C 32.00 36.00 30.00 60.00 41.00 MooneyML{1+4) 30 60
Maoneyt5/120°C 28.00 28.00 32.00 20.00 11.00 |Mooney t5/ ||
Density [g/ccm] 1.08 1.12 1.16 1.19 111 Density [gfccm] \
Hardness ["ShA] 42.00 41.00 42.00 61.00 59.00 Hardness ["ShA] 50
M300 [Mpa] 1.80 3.00| 460 9.40 M300 Mpa] \
TS Mpa] 25.00) 20.00 23.00 TS Mpal |
EB [%] 0 705.00 590.00 540.00 EB %]
C-Set-26°C [24h [%] 22.00 19.00) 27.00 77.00 C-Set-26°C |
C-Set 0°C /24h [%] 10.00) 12.00 12.00 16.00 C-Set0°C/r24h /
C-Set 23°C /72h [%] 8.00| 13.00 17.00 18.00 C-Set23°C/72h
C-Set 70°C /24h [%] 39.00 50.00 50.00 17.00 C-Set 70°C /24h 25

-
¥
4 ¥ JI3 4 ¥ T 4 ¥ JI3
Total ingredients 146.15 186.15 22613 161.13 20113 251.15 181.15 221.15 172.35 Total ingredients 146.13251.15 o
Density Density
Cost (per vol) Cost (per vol)
Cost (per mass) Cost (per mass)
Recipe ratios in %: | 3um of recipe ratios (should be 100%):
0

“To” columns in the
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Data analysis
(Demo Data Simple)

File Edit Help
Input data Criteria |Output
[50AL511  [50AL512  [50AL613  |50ALG14  |50AL515 |50 |soaLs17  [s0aL518 |50 Name [Min  [Max  [From |To |weight | Trdofr ]
estData (Simple) Iy
Recipes: r
Ingredients: S0ALS11 S0AL512 50AL513 S0ALS14 S0AL515 S0ALS16 S0ALS17 S0AL518 S0AL542 Mixture1
NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 0.00 100.00 100.00 100.00 IR (SMR - 10} 100 100
N330 10.00 30.00 50.00 25.00 45.00 45.00 65.00 50.00 1330 10 73
Cac03 20.00 20.00 20.00 20.00 20.00 20.00 20.00 Caco3 0 20
Maphtenic Oil 5.00 25.00 45.00 5.00 25.00 5.00 25.00 10.00 Naphtenic Oif ) 43
le] 5.00 500 5.00 5.00 5.00 500 5.00 5.00. Zn0 5 5
Stearic Acid 2.00 2.00 200 2.00 2.00 200 2.00 2.00. Stearic Acid 2 2
IPPD 2.00 2.00 200 2.00 2.00 200 2.00 2.00. IPPD 2 2
s 1.50 150 150 150 1.50 150 150 025 s 025 13
MTD - 80 1.00 TMTD - 80 a 1
CBS - 80 0.65 0.65 065 0.65 065 065 0.65 0.65 210 CBS- 80 065 21
Properties: =
MooneyL(1+4) 100°C = 200 400 L4241 400°C 30 60
Moaney 18 /120°C e i mae s e 11 32
Density [gicem] 1.08 12
Hardness [*ShA] ¢ ] 40 61 40 50
=00 [Mp] Score of best mixture so far (lower is better): 82.8886 a4 Ces
S [pa] 15 25 20
EB [9%] 5 540 785
(C-Set -26°C 124h [%] | Take bestmixture sofar | | Cancel | 3 17 77
(C-Set 0°C /24h [%] 8 16
(C-Set 23°C 172h [%] Y T TETU CSETZICITZN R 8 16
(C-Set 70°C 124h [%] 4.00 5 17.00; C-Set 70°C /24h [%] 17 61 25
b
v
< o | BB o [ B T
[Total ingredients 146.15 166.15 226.15 161.15 201.15 251.15 181.15 22115 172.35 Total ingredients 146.45 25115 )
Density Density
Cost (per voi} Cost (per vol)
Cost (per mass) Cost foer mass)
Recipe rafios in % Sum of recipe ratios (should be 100%):
| 0
Number format. | 1234567 | ¥ | Import input data from lipboard | { Auto mix (overwrite mixture) J | Auto mix (new mixture) |
- —— —

\ Click on “auto mix (overwrite mixture)”

— This tells the program to mix and to place the resulit
in the highlighted column in the output window.

| The mixture is calculated,

target is achieved

(lower is better)” will equal 0

Dr. Hans-Joachim Graf

But with a score of 82: No 100% match of the

If all criteria are met the “Score of best mixture so far

Otherwise the score will be a number greater than 0.
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Data analysis

(Demo Data Simple)

o GrafCompounder version 3.211 - demo data

File Edit Help
Input data:
|50ALE18

Criteria:
Name |Min

|max

|From  |To |weight | Trdoff

Qutput:
|

Test Data (Simple)

Ingredients: S0AL518

NR (SWMR - 10) 100.00
N330 5 5. 65.00
CaC03

Naphtenic il

iZno

Stearic Adid

IPPD

S

TMTD - 80

CBS-80

Properties:
MaoneyML{1+4) 100°C
Mooneyt5/120°C
Density [giccm]
Hardness [*ShA]

11300 [Mpa]

TS [Mpa]

EB (%]

C-Set-26°C 24h [%)]
C-Set 0°C /24h [%]
C-Set 23°C /72h [%]
C-Set 70°C /24h [%]

IR (SMR - 10)
330

caco3
INaphtenic Oil
zno

Stearic Acid
IPPD

5

TMTD - 80
cB8s5-80

MogneyML(1+4) 100°C
Moacney t5/120°C
Density fgiccm]
Hardness [*ShA]
M300 (Mpa]

TS [Mpa]

EB %]

C-Set-26°C /24h [%]
C-Set 0°C /24h (%]
C-Set 23°C /72h (%]
C-Set 70°C r24h %]

Mixture1

<t
Total ingredients
Density

Cost (per vol)
Cost (per mass)
Recipe ratios in %:

146 15 186.15 22615 161.15 201.15 25113 181.15 221135

Number format: | 1234567 &

47

1,
Total ingredients
Density

Cost (per voi)
Cost (per mass)

146.15

25115

T

| Import input data from cliphoard | | Auto mix (overwrite mixture) | | Auto mix {new midure) |

\ Click on "take this mixture”

* Because we chose “Auto mix (overwrite
mixture)”, the application has placed it in the
highlighted column and automatically assigned

the name "Mixture1"” to it.

" This mixture is a combination of several
compounds. The ratios the formula is made of can
be seen from the line at the bottom of the page:

"Recipe ratios in %"

\" The line sum should always equal 100%

Dr. Hans-Joachim Graf

PLi

156 464

Sum of recipe ratios (should be 100%):
100

21




File Edit Help

Input data: Criteria output:
[G0AL511  |50AL512  [50AL513  |S0ALG14  |50AL515  |S0ALG16  |S0AL517  |50ALG18  |50ALG42 | Name [Min  |Max  |From |To |Weight |Trdoff
st Data (Simple) i
Recipes: r
ingredients: S0ALS11  S0AL512  S0ALS3  50AL514  50ALS15  S0ALS16  S0ALS17  S0ALSTB  S0ALS42
NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10) 100 100 100
N330 10.00 30.00 50.00 25.00 45.00 75.00 45.00 65.00 50.00 330 10 73 288
CaCo3 20.00 20.00 20.00 20.00 2000 20.00 2000 20.00 CaCo3 0 20 106
Maphtenic Oil 5.00 25.00 4500 5.00 2500 45.00 5.00 2500 10.00 Naphtenic Oil 5 45 735
nQ 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 Zn0 5 5 5
Stearic Acid 2.00 200 2.00 2.00 2.00 2.00 2.00 2.00 200 Stearic Acid 2 2 2
IPPD 2.00 200 2.00 2.00 2.00 2.00 2.00 2.00 200 PPOD 2 2 2
S 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 0.25 s 0.25 15 0.9125
WMTD - 80 1.00 TMTD - 80 0 1 0.47
CBS-80 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 210 CBS- 80 0.65 21 1.3315
Properties
MooneylLi1+4) 100°C MooneyML(1=4) 100°C 30 60 3623
Mooneyt5/120°C Mooney t3/120°C 11 32 20001
Density [g/cem] Density [g/ecrm] 1.08 1.2 1.0941
Hardness [*ShAl Hardness ["ShA] 40 61 40 50 49.99
M300 (Mpa] .| M300 Mpaj 1.8 9.4 5372
< [Mpal TS (Mpal 15 25 20 2406
EB [%] EB %] 540 785 669.85
(C-Set-26°C i24h [%] C-Set-26°C /24h [%s] 17 77 4785
(C-Set 0°C /24 [%] C-Set 0°C /24h [%] 8 16 1282
(C-Set23°C 172h [%)] C-Set 23°C /72h (%] 8 18 127
C-Set 70°C /24h [%] C-Set 70°C /24h [%] 17 61 25 28.66
L
v
L Y|l [=F ¥+ AT Y-
Fomlingmmems 146,15 186.15 226.15 16115 20115 25115 181.15 22115 172.35 Total ingredients 14615 25115 156 464
Density Density
Cost (per voi) Cost (per vol)
Cost (per mass) Cost (per mass)
Recipe ratios in %: Sum of recipe ratios {should be 100%}
53 a7 ] 100
Number format: | 12345.67 |¥ | Impertinput data from clipboard | | Auto mix (overwrite mixture) | | Auto mix (new mixture) |
—— —

Dr.

You can double-click the cell “Mixture 1“ to
rename it

* In the example above, the cell is being
renamed to "50 AL45Test"

In the example taget for C-Set is not met.
All other values in target.

You can take this mixture and do confirmation
experiment.

Hans-Joachim Graf 22



Compound Analysis

Review Calculation

File Edit Help
Input data | [Griteria Output
| | | |50aL516 [soasaz | ” | Name |in |Max  [From  |Te |weignt | Trdoft
est Data (Simple) —
Recipes: Copy input table
Ingredients: 50AL511  SO0ALS12  50AL513  50AL514  SOALSS  S0ALS1E  S0ALS17  SOALS18  50ALS Copy marked cells [50AL45 Test
NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Faste cells hers 100 100 100
330 10.00 30.00 50.00 25.00 45.00 75.00 45.00 65.00 10 75 288
Cac0o3 20.00 2000 20.00 20.00 2000 20.00 20.00 2000 DEED MEintTE 0 20 106
Naphtenic Oil 500 2500 4500 5.00 2600 45.00 5.00 2600 Delete marked columns B 45 7.35
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 Insert empty row 5 5 5
200 200 2.00 200 200 2.00 2.00 200 S AT T 2 2 2
200 200 2.00 200 200 2.00 2.00 200 2 2 2
150 150 150 150 150 1.50 150 150 025 15 09125
Clear marked cells g g —
0.65 0.65 0.65 0.65 0.85 0.65 0.65 0.65 Round values to two decimal places 065 21 13315
Properties:
MooneyhIL(1+4) 100°C 3200 36.00 31.00 3400 3000 4200 50.00 MooneyML(1+4) 100°C 30 60 36.23
Mooney 15 120°C 28.00 28.00 32.00 28.00 32.00 22,00 20.00 5 Mooney t5/120°C 11 3z 2001
Density [greem] 112 1.16 116 1.19 119 120 Density [/ccm] 1.08 12 10941
Harcness [*ShA] 41.00 40.00 48.00 52.00 61.00 61.00 Haraness ['ShAT 40 61 40 50 49.99
200 3.00 460 7.60 | M300 Mpa] 1.8 94 1 5372
21.00 15.00 20.00 18.00 TS Moal 15 25 20 2406
725.00 £90.00 705.00 590.00 EBE] 540 785 660.85
IG-Set-26°C [24h [%] 22.00 28.00 30.00 19.00 27.00 C-Set-26°C /24h [ 17 77 47.85
(C-Set 0°C 124h [%] 10.00 14.00 12.00 12.00 C-Set 0°C 124h [%] 8 16 1282
(C-8et 23°C 172 [%] 8.00 10.00 12.00 17.00 C-Set 23°C 72h (%] 8 18 127
(C-8et 70°C /24h [3%] 39.00 50.00 61.00 50.00 50.00 C-Set 70°C /24h (3] 17 61 25 2866
¥ T <X T ¥
Total ingredients 146.15 186.15 22615 161.15 20115 251.15 18115 22115 172.35 Total ingredients 146,45 251.15 156.464
Density.
|| cost (oer vo) Cost (per vol)
|| Cost (per mass) Cost (permass)
Recipe ratios in % Sum of recipe ratios (should be 100%)
| 53 a7 | 100
Number format. | 1234567 | ¥ | Import input data from clipboard J | Auto mix (averwrite mixture) J | Auto mix (new mixture) J
— —

\ Before the confirmation experiment you can
work on the compound.

Click first cell in Data Tabel
Make a right click

Pull Down Menue select “Append empty
column”

Comment:
If you click on theh fist cell in another
column than the last you get

“Insert empty column”

Dr. Hans-Joachim Graf
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Compound Analysis

Review Calculation

po

: =]
File Edit Help
Input data Criteria |output
(50AL511 | Mame Min |Max |From Ta |Weight | Trdoff |
St Data (Simple)
Recipes
60AL511 50ALG12 50AL513 50ALG14 H0ALG15 50ALG16 H0ALE17 50AL518 50AL542 50AL45 Test H0AL45 Test
100.00 100.00 100.00 10000 100.00 100.00 100.00 100.00 100.00 100| IR (SMR - 10) 100 100 100
10.00 30.00 50.00 2500 45.00 75.00 45.00 65.00 50.00 288 330 10 75 288
2000 20.00 20.00 2000 20.00 20.00 20.00 20.00 10.6( | CaCO3 a 20 106
5.00 25.00 45.00 5.00 25.00 45.00 5.00 25.00 10.00 5 45 735
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5 5 5
2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2 2 2
2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2 2 2
150 150 150 150 150 1.50 150 150 025 025 15 09125
1.00 o 1 047
0.65 0.65 065 0.65 0.65 0.65 0.65 0.65 210 0865 21 13315
3200 3400 30.00 MooneyML{1+4) 100°C 30 60 3623
28.00 2800 32.00 Mooneyt3/120°C 11 32 2001
1.08 113 1.16 Density [g/cem] 1.08 1.2 1.0941
42.00 48.00 48.00 Hardness [*ShA] 40 61 40 50 49.99
1.80 4.40 4.60 M300 [Mpa] 18 24 5372
0 00 20.00 TS fMpa] 13 25 20 24.06
0 00 705.00 EB 3] 540 785 66385
~Set -26°C 124h %] 00 17.00 19.00 C-Set-26°C /24h [%] 17 77 4785
-Set 0°C /24h [%] 00 8.00 12.00 C-Set 0°C /24h [%] 8 16 12382
-Set 23°C [72h [%] 00 9.00 13.00 C-Set 23°C /72h (%] 8 18 127
-Set 70°C /24h [%] 00 4400 50.00 C-Set 70°C /24h (%] 17 61 25 2866
A% I+ [=x Yol =
otal ingredients 146.15 186.15 226.15 161.15 201.15 251.15 181.15 221.15 172.35 158.464| Total ingredients 146,15 251.15 158.464
lensity Density
‘ost (oer vol) Cost (per vol)
ost (per mass) Cost (per mass)
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| 53 a7 | 100
Number format. | 1234567 | ¥ | Importinput data from clipboard | | Auto mix (averwrite mixture) | | Auta mix (new mixture) |
——— — —

| Continue with right click into output column
Select “Copy mixture to clippboard”

Click first cell in appended empty data
column

Make right click, select: “Paste cells here”

| Test compound is now tranferred in the data
table with it name

Review and straight out odd numbers

Dr. Hans-Joachim Graf
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Compound Analysis

Review Calculation

4 GrafCompounder version 3.211 - demo data - =l
| Fite Edit Heip
Input data: Criteria: Qutput,
J50AL511 [50AL514  |50AL515  |50AL516  |S0ALS17  |50AL518 |5 Name [win~ max  [Fom  [To |weignt | Traor
st Data (Simple)
Recipes:
gredients S0ALS11  S0AL512  S0ALS13  50ALS14  S0ALSTS  S0ALS16  SO0ALS17  50ALS18  SOALS42  50AL4S Test 50AL45 Test
R (SMR-10) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100 |WR (SMR- 10) 100 100 100
330 10.00 30.00 50.00 25.00 45.00 75.00 45.00 55.00 50.00 29 (mz30 10 75 28
ac03 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 10 |lcaco3 0 20 106
aphtenic Oil 5.00 25.00 45.00 5.00 25.00 45.00 5.00 25.00 10.00 7| |Maphtenic Ol 5 45 735
no 5.00 500 500 5.00 5.00 5.00 5.00 500 500 5| [zn0 5 5 5
earic Acid 200 200 200 200 200 200 200 200 200 2| |stearic Acid 2 2 2
PD 200 200 200 200 200 200 200 200 200 2 |ipPD 2 2 2
150 150 150 150 1.50 150 150 150 025 1| (s 025 15 09125
MTD - 80 100 05| [mm-8s0 0 1 047
B85-80 065 065 065 0.65 0.65 0.65 065 065 210 135 |ces-s0 065 21 13315
roperties: Capy input table
ooneyhIL(1+4) 100°C 3200 a0 3000 00 Ermeie s 7] 60 3623
ooneyt5/120°C 2800 i 32.00 0 Pasta calle hare 1 32 2001
ensity [g/cem] 108 13 1.16 19 8 12 10841
ardness [ShA] 42.00 00 48.00 00) Delste marked rows 0 61 40 50 49.99
300 Mpal 180 40 460 30 Delete marked columns 8 24 5372
[Mpal 0 00 20.00 30 Insert empty row 5 25 20 24.06
o e o — e
Foet - 22.00 00 9.00 00
“Set 0°C 124 [%4] 10.00 00 12.00 00 fepade o 8 16 1282
-Set23°C [72h %] 8.00 00 12.00 00 Clear marked cells ) 18 127
~Set 70°C /24n [%] 0 44.00 50.00 00 Roundvalues to two decimal places  £4 61 25 2366
Show frequency distribution for 21 rows
ELS 7+ [=e o [=e v
tal ingredients 14615 18615 22615 16115 201145 25115 16115 221.45 17235 157.85| | Total ingredients 14615 25115 158 464
lensity Density
fost fper vol) Cost (per vol)
‘ost (per mass) Cost (per mass)
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| 53 47 ] 100
Number format: | 12345.67 ¥ Importinput data from clipboard | | Auto mix (overwrite mixture) | | Auto mix (new mixure) |
— —

Dr. Hans-Joachim Graf

After elimination of all odd numbers
Total ingredients is automatically recalculated
Highlight Compound data

Make right click and choose
"Round values to two decimal places”

* You can do same with property values
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Compound Analysis

Review Calculation

_E

X
File Edit Help
Input data Criteria |output
[S0ALE11  |S0AL512  |S0AL513  |SO0ALG14  |SOALG15  |SOALS16  [SOALS17  |S0ALG18  |SOALS42  |50AL45 Test|| [Name Min  Max  |From [To  |Weight |Trdoff I
st Data (Simple)
Recipes
60AL511 50ALG12 50AL513 50ALG14 H0ALG15 50ALG16 H0ALE17 50AL518 50AL542 50AL45 Test H0AL45 Test
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00| IR (SMR - 10) 100 100 100
10.00 30.00 50.00 2500 45.00 75.00 45.00 65.00 50.00 29.00| 330 10 75 288
2000 20.00 20.00 2000 20.00 20.00 20.00 20.00 10.00|| |[CacO3 a 20 106
5.00 25.00 45.00 5.00 25.00 45.00 5.00 25.00 10.00 7.00) | INaphtenic Oil 3 45 735
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00( |ZnO 5 5 5
2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00| | Stearic Acid 2 2 2
2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00/ | PPD 2 2 2
150 150 150 150 150 1.50 150 150 025 1.00( ||§° 025 15 09125
1.00 050/ |[TMTD - 80 o 1 047
0.6 0.65 065 0.65 0.65 0.65 0.65 0.6 210 1.35|| |CBS - 80 0865 21 13315
2 24| | MooneyML(1+4) 100°C 30 60 3623
Mooneyt3/120°C 11 32 2001
Density fglecm] 1.08 12 1,041
Hardness ["ShA] 40 &1 40 50 49.99
IM300 [Mpa] 18 24 5372
TS fMpa] 13 25 20 24.06
EB %] 540 785 669.85
~Set -26°C 124h [%] C-Set-26°C/24h [%] 17 77 4785
-Set 0°C 24h [%] C-Set 0°C /24h [%] 8 16 1282
-Set 23°C [72h [%] 270|| |C-Set 23°C /72h (98] 8 18 127
-Set 70°C /24h [%] o [C-Set70°C/24h %] 17 61 25 2866
¥ Fv| [ Yol =
otal ingredients 146.15 186.15 226.15 161.15 201.15 251.15 181.15 221.15 172.35 157.85 Total ingredients 146,15 251.15 158.464
lensity Density
ost {per vol} Cast fper vol}
Recipe ratios in % Sum of recipe ratios (should be 100%)
| 53 a7 | 100
Number format: | 1234567 | ¥ | Importinput data from clipboard | | Auto mix (overwrite mixture) | | Auto mix (newNqiure) |
— ——— —

with the reviewed formula

was compounded from.

dataset as new

Replace property data with new measured data
Result should be in 95% confidence intervall
Review the formula by analyzing it with the formulas it

After compound review go to confirmation experiment

If result is sufficient close, leave compound in the

‘formula&property data colum' for further calculation

name cell

Dr. Hans-Joachim Graf

You may rename the compound with double click in
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Compound Analysis

Review Calculation
Example 1

rafCom| =
"
File Edit Help
Input data Criteria Output:
Name |Min | Max |From  |To |Weight | Trdeff |
st Data (Simple) i
Recipes: r
gredients 50AL511 50AL513  S0ALG14  B0AL515  50AL516  5DAL517  50AL518  G0AL542  50AL4S Test 50ALA5 Test
R (SMR - 10) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00|| IR (SMR - 10} 100 100
330 10.00 g 50.00 25.00 45.00 75.00 45.00 65.00 50.00 29.00|| | N330 25 75 288
aco3 20.00 20.00 20.00 20.00 20.00 20.00 20.00 10.00/| (CacO3 0 20 106
aphtenic Oil 5.00 5.0 45.00 5.00 25.00 45.00 5.00 25.00 10.00 7.00|| | Maphtenic Oif 5 45 735
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 |ZnO. 5 5 5
earic Acid 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00| | Stearic Acid 2 2 2
PD 2.00 2.00 2.00 2.00 200 2.00 2.00 2.00 2.00/ |PPD 2 2 2
1.50 1.50 1.50 1.50 150 150 150 0.25 1.00) |8 0.25 15 09125
MTD - 80 TMTD - 80 0 1 047
B85-80 0.65 0.65 CBS- 80 0.65 21 13315
roperties:
aoneylL(1+4) 100°C 32.00 00) 33 MooneyML(1+4) 100°C 30 60 36.23
aoneyt5/120°C 28.00 00 23.0 Mooney t5/ 120°C 11 32 2001
ensity [g/iccm] 1.08 .12 113 Density [g/ccm] 1.08 12 1.0941
ardness ["ShA] 42.00 .00) 48.00 Hardness ["ShA] 40 61 40 50 49.99
300 [Mpal 1.80 .00) 4.40 30 IM300 [Mpa] 3 94 5372
[Mpa) 0 00) 25.00 30 TS (Mpa] 15 25 20 2406
B (%] 0 00) 715.00 7 00 [EB %] 540 725 669.85
-Set-26°C /24h [%] 22.00 00) 17.00 00 C-Set-26°C /24h %] 17 77 4785
-Set 0°C /24h [%] 10.00 00) 8.00 00 C-Set 0°C /24h [%] 8 16 1282
-Set23°C /72 [%] 8.00 00) 9.00 C-Set 23°C /72h [%] 9 18 127
-Set 70°C /24N [%] 0 00) 44.00 C-Set 70°C /24h [%] 17 61 25 2866
b
v
¥ | [ | (== o3
otal ingredients 146.15 166.15 226,15 161.15 201.15 754.45) 181.15 221.45) 172.35 157.85|  Total ingredients 157.85 251.15 158.464
lensity. Density
fost (per vol} Cost fper vol)
‘ast (per mass) Cost (per mass)
Recipe ratios in % Sum of recipe ratios (should be 100%):
| 53 47 |
Number format: | 12345.67 | | mportinout data from ciipdvard | | Auto mix (overwite misture) | | Auto mix (new mixure) |
—— —— —

Result of confirmation experiment was not
sufficient:

Assumption: First compound column has faulty

data

Disable formula with right click on name
Name in cell turns 50AL514
Compound will be excluded from calculation

* You can reverse by right click again

Dr. Hans-Joachim Graf
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Compound Analysis

Review Calculation

Example 1

rafCom,
-
File Edit Help
Input data Citeria Output
[s0ALE++ [S0ALS12  [S0ALS13  |50AL514  [S0ALS515 [S0ALS16  |SOALGI7  |S0ALS18  |S0ALS42  |seats Name Min  [Max  |From [To |Weight | Trdoff | ]
est Data (Simple) I [l
Recipes: r
gredients 50AL511  50AL512  S0AL513  S0AL5T4  S0AL515  50ALS16  50ALS17  S0AL518  S0AL542  50AL4S Test 50AL45 Test Mixdure2
R (SHR - 10) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00| | IR (SMR- 16) w00 100 100
320 10.00 3000 50.00 25.00 4500 75.00 45.00 66.00 50.00 29,00/ |IM830 25 75 288 40
aco3 20.00 2000 20.00 2000 20.00 2000 2000 2000 1000/ (caco3 0 20 1086 10
aphtenic Oil 5.00 25.00 45.00 5.00 25.00 45.00 5.00 25.00 10.00 7.00 ic Oil 5 45 7.35 175
) 5.00 5.00 5.00 5.00 5.00 5.00 5.00 500 5.00 500/ (Zn0 5 5 5 5
earic Acid 2.00 2.00 2.00 2.00 200 2,00 200 200 200 2,00 | Stearic Acid 2 2 2 2
PD 200 200 200 200 200 200 200 200 200 200/ |iPPD 2 2 2 B
150 150 150 150 150 150 150 150 0.25 100| |8 025 15 09125 0875
MTD - 80 1.00 050/ |TMTD-80 0 1 0.47 05
B85-80 0.65 065 0.65 065 065 0.65 065 0.65 210 135 |[cBS-80 065 21 13315 1375
roperties:
ooneyhL(1+4) 100°C 36.23 (1+4) 100°C 30 60 36.23 385
ooney 15/ 120°C Mooney t5/120°C 11 32 2001 185
ensity [g/ccm] Density fg/eem] 111 12 1.0941 1115
ardness [*ShA] Hardness [ShAl 40 61 a0 50 4999 50
300 [Mpa] 360 (Mpa] 3 94 5.372 62
S [Mipal TS Mpa] 13 25 20 24.08 22
B [%] B e 540 725 569.85 6325
-58t-26°C /24h (%) C-Set-26°C /24h %] 17 77 4785 525
-Set 0°C /240 [%) C-Set0°C /24h (%] 8 16 1262 15
56t 23°C 72h [%] (C-Set 23°C 72h %] 9 18 127 14
-Set 70°C i24h [%] 28 58| |(C-Set 70°C /240 (%] 17 &1 25 2868 235
b
v
ELS 7+ =% Yo =€ >
bial ingredients 146.15 18615 22615 16115 20145 25145 1481.45__ 221.15 17235 157.85| | Total ingredients 161.45  251.15 148464 179.25
lensity T = e
lost (per vol) —— S~ Cost (pervol)
‘ost (per mass) [ | Cost (per mass)
Recipe ratios in % / \ /Sum of recipe ratios (should b 100%)
| | 50 50 | ] 100
AN -
Number format | 12345.67 | ¥ | Importinput data fromclipboard | | Auto mix (overwrite mixture} | | Auto mix (new midure) |
—— - — ——

\ Recalculate using “Automix(new mixture)
* Allows to compare result of first with second run

(50AL512 excluded)

* Warning: Do not forget to exclude Test compound as well
(if not cnfirmed yet and physicals corrected with

measrued ones)

\ Compare results of fist with second run
* If more acceptable replace test compound with

mixture 2

* In the example C-Set is farer off, which give
higher score (192 instead of 82)

Dr. Hans-Joachim Graf
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Data analysis

(Demo Data Advanced)

o 3 =
File Edit Help
Input data: | Criteria |Output
| | 2 504| ||Name |Min |Max. |From  |To |Weight | Trdoff |
Recipes:
Cost: Density: Ingredients: 50AL511  50AL512  S0ALS13  50AL514  50AL515  50AL516  50A Mixture 1
280.00 002 NR(SMR-10) 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10) 100 100
115.00 180  N330 10.00 30.00 50.00 25.00 45.00 75.00 330 10 75
24,00 271 CaCo2 20.00 20.00 20.00 20.00 20.00 20.00 cacos 0 20
116.00 089 NaphtenicOIl 5.00 25.00 45.00 5.00 25.00 45.00 INaphtenic Oif B 45
385.00 560  Zno 5.00 5.00 5.00 5.00 5.00 5.00 zno B 5
165.00 092 Stearic Acid 2.00 2.00 2.00 2.00 2.00 2.00 Stearic Acid 2 2
924.00 115  IPPD 2.00 2.00 2.00 2.00 2.00 2.00 IPPD 2 2
158.00 180 S 150 150 150 150 150 150 5 0.25 1.5
396.00 111 TMTD-80 TMTD - 86 0 1
708.00 128 CBS-80 065 065 0.65 0.65 065 065 c8s-80 065 21
MooneylL{1+4) 100°C ( 00 ( 42.00 MooneyML(1+4) 100°C 30 60
Mooney 15/ 120°C 00 Mooney t5/120°C 11 32
Density [g/cem] 13 Density fg/cem] 1.08 1.2
Hardness [*ShA] 8.00 Hardness ["ShA] 40 61
1300 Mpa] 0 M300 [Mpa] 1.8 9.4
TS Mpa) .00 T3 Mpa] 15 25
EB (%] 00 EB 5] 540 785
C-5et-26°C 124h [%] 00 (C-Set -26°C /24h [%] 7 77
C-Set 0°C 124h [%] 8.00 C-Set0°C /24h %] 8 16
C-8et23°C [72h [%] 9.00 (C-Set 23°C /72h %] 8 18
C-8et70°C /24h [%] 44.00 (C-Set 70°C 24h %] 17 61
ELS ¥+ =T ¥+ [=®
[Total ingredients 146.15 186.15 22615 161.15 201.15 251.15 Total ingradients 146.15 25115 0
Density 1.096 1115 1.128 1.137 1.147 1471 Density 1096  1.186
Cost (per voi) 262547  237.377 220712 259467 235816  219.724 Cost (per voi) 219.724 263.877
Cost (oer mass) 239.55 212894 195667  227.957 205594  167.638 Cost (oer mass) 167.638  239.55
Recipe ratios in %: Sum of recipe ratios (should be 100%):
] 0
Number format. | 12345.67 | ¥ | Importinput data fram clipboard | | Auta mix (overwrite mixture) | | Auto mix (new mixture) |

| Load Demo Data Advanced
* Click “File” and then “Clear all Data”

* Click “File”, select “Load Demo data (advanced)” from
Pull down Menue

\ Screen appears with

< Column - Code:
Ingredients are coded
Physical properties with code as well

- Code is needed for the “Merger” of different set of data files.

Dr. Hans-Joachim Graf 29



Data analysis

(Demo Data Advanced)

po -0
File Edit Help
Input data: Criteria: ‘Uu(pul
| | 2 Name |Min  [Max  |[From [To |Weight | Trdoff
et Data (Advanced)
Recipes:

ode: Cost: Density:  Ingredients: 50AL511  GOALG1Z  BOALG13  50AL514  GOALG1S  BOALGTS 504 Mixture 1
4001 280.00 092 NR(SMR-10) 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10) 100 100

BO03 115.00 180 N33O 10.00 30.00 50.00 25.00 45.00 75.00 330 10 73

co10 24.00 271 Caco3 20.00 20.00 20.00 20.00 20.00 20.00 cacos 0 20

Do02 118.00 069 MNaphtenicOil 5.00 25.00 45.00 5.00 25.00 45.00 Naphtenic il 5 45

E001 385.00 560  Zno 5.00 5.00 5.00 5.00 5.00 5.00 Zn0 5 3

Foot 165.00 092 Stearic Acid 200 2.00 2.00 200 2.00 2.00 Stearic Acid 2 2

6001 924.00 115 IPPD 200 2.00 2.00 200 2.00 2.00 iPPD 2 2

H001 158.00 180 8 150 150 1.50 150 150 1.50 s 025 15

K001 396.00 111 TMTD-80 TMTD - 80 0 1

K005 708.00 128 CBS-80 065 0.65 0.65 0.65 0.65 0.65 €BS- 80 0.65 21

ode: Properties: =
PRO0T HooneylL(1+4) 100°C 32.00 31.00 00 30.00 MooneyML(1+4) 100°C 30 60

PRODZ Mooney 151 120°C 28.00 32.00 .00 32.00 Mooney t5/ 120°C 11 32

PRO03 Density [gicem] 1.08 1.18 RE 116 Density fgiccm] 1.08 1.2

PROD4 Hardness ["ShAl 4200 40.00 .00 48.00 Hardness ["ShA] 40 61

PROO7 1300 [Mpa] 180 3.00 0 4560 M300 fMpa] 18 9.4

PRO0S TS [Mpa] 00 0 20.00 TS Mpa] 15 25

PRO0S £8 (%] 00 00 705.00 EB 3] 540 785

PRO10 C-Set-26°C /24h [%] 2200 30.00 00 19.00 C-Set-26°C /24h (%] 17 7

PRO11 C-Set 0°C /24h [%] 10.00 14.00 00 12.00 C-Set 0°C /24h (%] 8 16

PRO12 C-86t23°C /72N [%] 800 14.00 00 12.00 (C-Set 23°C /720 [35] 8 18

PRO13 C-S8tT0°C 124N [%] 39.00 61.00 0 50.00 (C-S8t 70°C /241 [3%] 17 61
ELS Y| =¥ Y| =¥
[Total ingredients 146.15 186.15 226.15 161.45 20115 251.15 Total ingredients 146,45 25115 0
Density 1.096 1.415 1.128 1.137 1.147 1.471 Density 1096  1.186
(Cost (per voi) 262547  237.377 220712 250467 235816  219.724 Cost (per voi) 219724 263877
(Cost (per mass) 23955 212894 195667 227957 205504  167.638 Cost (per mass) 187.638  239.55
Recipe ratios in % Sum of recipe ratios (should be 100%).

] 0

MNumber format | 12345.67 ¥

| Importinput data from clipbeard | |

Auto mix (overwrite mixture) | | Autﬁm((newm\xture) )

| Load Demo Data Advanced
From File Pull down Menue

\

Cost Column

It is neede to calculate volume & weight cost
\ Denisty Column

Dr. Hans-Joachim Graf

* Denisty value follows the ingredients ratio in percent
(in terms of phr it is not linear and there fore need to
be calulated separately
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Data analysis

(Demo Data Advanced)

File Edit Help

Input data Criteria |Output
| |50AL511 2 [50AL516 |50: Name Min |Max |From To Weight |Trdoff
est Data (Advanced)
Recipes:

ode: Cost: Density: Ingredients: S0AL511 S0AL512 50AL513 50AL514 S0AL515 S0AL516 504 Mixture1
A001 280.00 0.92 NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10} 100 100
B003 115.00 180 N330 10.00 30.00 50.00 25.00 45.00 75.00 1330 10 73 288
co10 24.00 271 Caco3 20.00 20.00 20.00 20.00 20.00 20.00 Caco3 0 20 10.6
poo2 116.00 0.89 Naphtenic Oil 5.00 25.00 45.00 5.00 25.00 45.00 Naphtenic Oif ) 43 735
E001 385.00 5.60 Zn0 5.00 5.00 5.00 5.00 5.00 5.00 Zn0 5 35 5
Foo1 165.00 092 Stearic Acid 200 200 200 200 200 200 Stearic Acid 2 2 2
Go01 92400 115 IPFD 200 200 200 200 2.00 200 1PPD 2 2 2
HO01 158.00 180 8 1.50 150 150 150 1.50 150 s 025 135 09125
Koo1 396.00 111 TMTD - 80 TMTD - 80 ] 1 047
K005 708.00 128 CBS-80 0.65 0.65 065 065 0.65 0.65 CBS- 80 065 21 13315

ode: Properties:
PROO1 MooneyML(1+4) 100°C 36.00 31.00 42.00 MooneyML(1+4) 100°C 30 60 36.23
PRO02 Mooneyts/120°C 28.00 32.00 22.00 Mooney t5/120°C i1 32
PROO3 Density [g/cem] 112 1.16 119 Density [g/cem] 1.08 1.2
PROO4 Hardness ["ShAl 41.00 40.00 0 Hardrness [ShA] 40 61 45 50
PROO7 M300 [Mpa] 3.00 3.00 0 M300 [Mpa] 1.8 9.4
PRO0S TS Mpa] 21.00 15.00 0 TS (Mpal 15 25 20
PRO09 EB %] 725.00 90.00 0 EB[%] 540 785
PRO1D C-Set-26°C i24h [%)] 28.00 30.00 00 C-Set -26°C /24h %] 17 7
PRO11 C-Set 0°C i24h [%] 14.C 14.00 0 C-Set 0°C/24h [%] 8 16
PRO12 C-8et 23°C 172h [%] 14.00 0 C-Set 23°C /72h [%] 8 18
PRO13 C-Set 70°C f24h [36] 61.00 0 C-Set 70°C /24h [%] 17 61 25

<X > =T e

Total ingredients 146 15 186.15 226.13 161.15 20115 25113 Total ingredients 14615 25113 156464

Density 1.086 1.113 1.128 1.137 1.147 1.171 Density 1.096 1.186 1.103

Cost (per vol) 262.547 237.377 220712 256.187 235.816 219.724 Cost (per vol) 219.724 263.877 263.074

Cost (per mass) 23953 212.894 199.667 227.957 205.9%4 187.638 Cost (per mass) 187.638 239.53 238.508

Recipe ratios in %: Sum of recipe ratios (should be 100%):
53 | 100

Numberformat: | 1234567 |¥

| Importinput data from clipboard | | Auta mix (averwrite mixture) | | Auto mix (new mixture) |

With same target values as in the previous example
Hardness “From” 45 ShA “To” 50 ShA
C-Set (70°C/24h) - “To” 25 %
Tensile - “From” 20 Mpa

Dr. Hans-Joachim Graf

Result comes with

Volume Cost
Weight Cost

Create a new mixture with “Auto Mix (overwrite mixture)”
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Data analysis

(Demo Data Advanced)

=
- -
File Edit Help
Input data Criteria Output
| [50AL511 [50AL512 |50 Mame Min | Max |From |To Weight |Trdoff
Test Data (Advanced) L
Recipes: r
Code: Cost: Density: Ingredients: S0AL511 50AL512 50AL513 S0AL514 S0AL515 S0ALS16 S04 Mixture1
ADD1 280.00 0.92 NR (SMR-10) 100.00 100.00 100.00 100.00 100.00 100.00 IR (SMR - 10) 100 100
B003 115.00 1.80 N330 10.00 30.00 50.00 25.00 45.00 75.00 330 10 73 288
co10 24.00 271 CaC03 20.00 20.00 20.00 20.00 20.00 20.00 CaCo3 ] 20 106
Doo2 116.00 089 Naphtenic Oil 500 2500 4500 5.00 25.00 4500 ic Qi 5 45 735
E001 385.00 560 n0 5.00 5.00 5.00 5.00 5.00 5.00 Zn0 5 bl 5
Fo01 165.00 092 Stearic Acid 200 200 2.00 2.00 200 2.00 Stearic Acid 2 2 2
G001 92400 115 IPPD 200 200 2.00 2.00 200 2.00 IPPD 2 2 2
Ho01 158.00 180 8 150 150 150 150 150 150 g 025 13 09125
K001 396.00 111 TMTD - 80 TMTD - 80 a 1 047
K005 708.00 128 CBS-80 065 0.65 065 065 065 065 CBS-80 065 21 13315
Code: Properties:
PROO1 MooneylL(1+4) 100°C MooneyML(1+4) 100°C 30 60 36.23
PRO02 Mooneyt5/120°C Mooney t5/120°C 11 32 20.01
PRO03 Density [g/ccm] \Density fo/cem] 1.08 1.2 1.0041
PRO04 Hardness [*ShA] Hardness ["ShA] 40 61 45 50 4999
PROOT 1300 [Mpa] 300 Mpaj 18 94 5372
PRO0S TS [Mpa) TS fMpa] 15 25 20 2406
PRO0S EB %] EB 3] 540 785 660.85
PRO10 C-Set-26°C i24h [%)] C-Set-26°C /24h [%] 17 77 4785
PRO11 C-Set 0°C /24h [%] C-Set0°C /24h [%] 8 16 1282
PRO12 C-5et23°C /72h [%)] C-Set 23°C /72h [%] 8 18 127
PRO13 C-5et70°C /24h [%] C-Set 70°C /24h [%] 17 61 25 2866
b
4
e yol| = Yo [=e >
Total ingredients 146.15 186.15 226,15 161.15 201.15 251.15 Total ingredients 146.15 25115 158.464
\Density 1.096 1.115 1.128 1.137 1.147 1.171 Density 1.096 1.186 1.103
Cost (per vol) 262547 237.377 220.712 255.187 235816 219.724 Cost (per vol) 219.724 263877 263.074
Cost (per mass) 239.50 212.894 195.667 227.957 205554 187.638 Cost (per mass) 187.638 239.50 238.508
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| 53 | 100
Number format. | 1234567 | ¥ | Import input data from clipboard | | Auto mix (averwrite midture) | | Auts mix (new mixture) |

\ Cost targets
* Itis possible to put a “cost (per mass)” target

n.

* But not density: because formula is not
created yet

* And volume cost target is not possible due
to same reason.

Dr. Hans-Joachim Graf
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Data analysis

(Demo Data Advanced)

File Edit Help

Input data:

Criteria:

Qutput:

Name

|Max

|From

Ta

|Weight

| Trdoff

est Data (Advanced)

Cost:
280.00
115.00
24.00
116.00
385.00
165.00
924.00
158.00
396.00
708.00

Ingredients:
NR (SMR - 10)
N330

CaCo3
Naphtenic Oil
Zno

Stearic Acid
IPPD

s

TMTD - 80
CBS-80

Properties:
MooneyhIL{1+4) 100°C
Mooney 15/ 120°C
Density [g/cem]
Hardness [*ShA]
1300 [Mpa)

TS [Mpa)

EB [%]

C-5et-26°C (24h [%]
C-Set 0°C /24h [%]
C-5e123°C [72h [%)
C-5el70°C [24h [%)

Recipes:
50AL511

100.00

10.00

20.00

5.00

282883838 gsa

50AL512
100.00
30.00
20.00
25.00

50AL513

100.00
50.00

2000

4500

5.00

2.00

2.00

1.50

0.8

H0ALG14

100.00

25.00

20.00

5.00

5.00

2.00

2.00

1.50

0685

50AL515

100.00
45.00

20.00

25.00

5.00

2.00

2.00

y

50AL516 504

100.00
75.00
20.00
45.00

5.00
2.00
2.00

IR (SMR - 10)
230

MooneyML(1+4) 100°C
Mooney t5/120°C

156]
C-Set-26°C /24h %]
C-Set 0°C /24h [3%]
C-Set 23°C./72h %]
C-Set 70°C /24h %]

Mixture 1 Wixture2

09125
047
13315

36.23
20.01
1.0941
4999
5372
2406
669.85
47.85
12.82
127
28.66

3

146.13
1.096
262547
23955

186.15
1113
237377
212894

226.19
1.128
220742
195 667

161.15
1.137
259 187
227957

201.13
1.147
235816
205584

25113
1.171
215724
187.638

Recipe ratios in %

28.75

19.75

23.75

Number format:

1234567 v

| Importinput data from clipboard |

146.15 251.15
1.096 1.186
219724 263877
187.638 239.55

Gverwrits midture) | | Auto mix (new mixture) |

158.464  200.7205

1.103 1.136
263074 238344
238508 20981

Sum of recipe ratios (should be 100%}:

100

<

\ Cost targets

Score with 650 compared to 82 for Mixture 1

e It can be any unit
* In the example EU /100 kg
* Processing with “Auto mix (new mixture)”

we are able to compoare influence of cost taget
on results

\ Cost per mass ist very close to target, consequently filler
content is higher, but C-Set farer off.

Dr. Hans-Joachim Graf

In the example we put in 200 as a “cost (per mass)”
target in.
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Creating Formulas
Using “Weight” and “Trdoff”

=]

File Edit Help

Input data Criteria |output

| | Name |Min |Max |From  |To |Weight | Trdoff |
‘est Data (Advanced)
Recipes:

ode: Cost: Density: Ingredients: 50AL511 50AL512 50AL513 50AL514 50AL515 50AL516 Mixture1
ADO1 280.00 092 NR (SMR - 10) 100.00 100.00 100.00 0.00 100.00 100.0 IR (SMR - 10) 100 100 100
Bo02 115.00 180 N330 10.00 30.00 50.00 25.00 45.00 75.0 330 10 75 418
co10 2400 271 CaCo3 20.00 20.00 20.00 20.00 20.00 2001 [CaCO3 0 20 57
D002 116.00 089 Naphtenic Oil 5.00 25.00 45.00 5.00 25.00 4501 Naphtenic Oil 3 45 M775
E001 385.00 560 Zn0 5.00 500 5.00 5.00 5.00 501 |ZnO 3 ) 5
Foo1 165.00 092 Stearic Acid 200 200 200 200 200 201 | Stearic Acid 2 2 2
G001 924.00 115 IPPD 200 200 200 200 200 2.0 |PPD 2 2 2
Ho01 158.00 180 8 1.50 150 150 150 150 151 (|8 025 135 060625
K001 396.00 111 TMTD - 80 TMTD - 80 o 1 0715
K005 708.00 128 CBS-80 0.65 0.65 0.65 0.65 0.65 0.6 |CBS-80 0.65 21 1.68675

ode: Properties:
PROO1 MooneyML(1+4) 100°C 00 31.00 MooneyML{1+4) 30 60 30,075
PROO2 Mooneyt5/120°C .00) 32.00 [Mooney t3/120°C 11 32 15.845
PROO3 Density [g/cem] 08 116 Density fgfcem] 1.08 1.2 1.10785
PRO04 Hardness [*ShA] 00| 4000 Hardness [FShA] 40 61 40 45 53995
PRO07 1300 [Mpa] 20 3.00 M300 (Mpa] 18 9.4 7.426
PRO08 TS [Mpa) 00 i TS [Mpa] 15 25 20 2293
PRO09 EB[%] 00 0l EB Pel 540 785 600 600225
PRO10 C-Set-26°C i24h [%)] 2200 i [C-Set -26°C /24h [%] 17 77 62285
PRO11 C-Set 0°C i24h [%] 0.00 1601 | (C-Set 0°C /24h [%6] 8 16 1403
PRO12 C-Set23°C 172h [%] 00 o |C-Set 23°C/72h %] 8 18 15.47
PRO13 C-Set 70°C /24h [%] 00 SL (C-Set 70°C 24n [%] 17 61 25 25.03
AN Yol =¥ Y| (=¥
Total ingredients 146 15 18615 226.15 161.15 201.13 251.12  Total ingredients 14615 251.13 171283
Density 1.086 1.113 1.128 1.137 1.147 1.171 Density 1.096 1.166 111
Cost (per vol) 262.547 237.377 220712 258.187 235.616 219.72: | Cost (per vol} 219.724 263.877 259.128
Cost fper mass) 23955 212.894 195.667 227.857 205.594 187.63¢ | Cost (per mass) 187.638 238.55 233449
Recipe ratios in %: Sum of recipe ratios (should be 100%):
| 125 16 ]

Number format: | 1234567 ¥

{ Import input data fram clipboard J { Auto mix {overwrite mixture) j [ Auto mix (new mixture) j

Hardness: 40 — 45°ShA !
Tensile > 20 Mpa
Elongation < 600 %
C-set <25%

Score is around 430
Due to mismatch of Hardness: 54°ShA

Dr. Hans-Joachim Graf

To show the use of “weight” and “Trd off” it is helpful to
create a conflicting target:

With Auto mix (Over write mixture) we calculate a new formula
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Creating Formulas

Using .

Weight” and “Trdoff”

GrafCom =
File Edit Help
Input data Criteria Output:
| | | 2 Name |Min |Max |From  |Te |Weight |Trdoff | |
[Test Data (Advanced) i
Recipes: r

(Code: Cost: Density: Ingredients: 50AL511 50Al Mixture1 Mixture3

ADD1 280.00 092 NR (SMR - 10) 100.00 100.00 NR (SMR-10) 100 100 100

BoO3 115.00 180 N330 10.00 30.00 N330 10 75 495 396

co10 24.00 27 CaCo3 20.00 20.00 CaCo3 0 20 7.85 153

Do02 116.00 089 Naphtenic il 5.00 25.00 Naphtenic Oil 3 435 232375/ 26.375

E001 385.00 5.60 Zno 5.00 5.00 Zno 3 3 5 5

Foo1 165.00 0.92 Stearic Acid 2.00 2.00 Stearic Acid 2 2 2 2

Goo1 924.00 115 IPPD 2.00 2.00 PPD 2 2 2 2

Hoo1 158.00 180 s 150 150 s 025 15 0.740625 120625

K001 396.00 11 TMTD - 80 TMTD - 80 a 1 0.6075 0235

K005 708.00 128 CBS-80 065 0.65 065 0.65 065 0.65 CBS-80 065 24 1.530875 0.99075

Code: Properties:

PROO1 MooneyML{1+4) 100°C MooneyML(1+4) 100°C 30 60 372 35.95

PRO02 Mooneyt5/120°C Mooney t3/120°C 11 32 19.1425 24985

PRO03 Density [g/cem] Density [g/ccm] 1.08 1.2 1128625 112745

PRO04 Hardness [*ShA] Hardness ["ShA] 40 61 40 45 10 515675 44985

PROOT 1300 [Mpa] M300 [Mpa] 1.8 9.4 6.888 4504

PRO0S TS [Mpa) TS Mpa] 15 25 20 20.01 20

PRO09 EB [%] EB[%] 340 785 600 599.75 67295

PRO10 C-Set-26°C i24h [%] C-Set -26°C /24n [%] 17 7 58.5025 40.005

PRO11 C-Set 0°Ci24h [%] C-Set0°C f24h [%] 8 16 15.215 14.47

PRO12 C-8et23°C /72h [%] C-Set 23°C /72h [%] 8 18 16.33 12.86

PRO13 C-Set 70°C /24h [%] C-Set 70°C /24h (%] 17 61 25 33995 44094
L
v

< Y| = > | |2 Y

Total ingredients 146.15 186.15 226.15 161.13 201.15 25113 Total ingredients 146.13 25113 192.4663 192.707

Density 1.096 1145 1128 1137 1.147 1171 Density 1.056 1.186 1118 1118

Cost (per vol) 262547 237377 220712 259 187 235816 219724 Cost {per vol) 219.724 263877 244872 238263

Cost (per mass) 23955 212894 195 667 227957 205594 187.638 Cost (per mass) 187.638 23955 218848 213115

Recipe ratios in %: Sum of recipe ratios (should be 100%):

52 24.5

Number farmat | 1234567 |7)

| Importinput data from clipboard | | Auto mix (overwrite mixture) | | Auto mix (new mixure) |

In our example we noticed that Hardness is out of

target

specification

But Hardness is the first property in any

“weight” of 10 in the criteria column
(Any other number > 0 will do)

to follow changes

Choose “Auto mix (new mixture)”

Hardenss is now 45°ShA - in target
C-Set is farer off target with 42 %
Elongation is off with 683 %

B Score point with 744 higher as well

Dr. Hans-Joachim Graf

To get result into hardness specification we put a
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Creating Formulas

Using

“Weight” and “Trdoff”

[ — 3 4
p GrafCompounder version 3.210
File Edit Help
Input data Criteria Output
[ Name [Min  [Max  [From [To |weignt |Trdoff I I |
‘est Data (Advanced) |
Recipes ]
ode: Cost: Density:  Ingredients: S0AL511  S0ALE12  GOALE13  S0AL514  50ALST5  50ALE16  SOALE17 & Midurel  Midure3  Midured
001 280.00 092 NR(SHR-10) 100.00 100.00 100.00 100.00 IR (SMR- 10) 100 100 100
B003 115.00 180 N330 50.00 25.00 45.00 330 0 75 413 2445 17.4
co10 24.00 271 caco3 20.00 20.00 03 o 20 57 1555 1645
D002 116.00 089 Naphtenic Oil 500 5.00 Naphteric il 5 45 11775 216625 58875
E001 385.00 560  n0 500 5.00 zno 5 5 5 5 5
Foo1 165.00 092 StearicAcd 200 200 Stearic Acid 2 2 2 2 2
Goo1 924.00 115 IPPD 200 200 1PPD 2 2 2 2 2
Hoo1 158.00 180 8 150 151 s 025 15 0.60625 1221875  1.278125
K001 396.00 111 TWTD-80 T™TD - 50 0 1 0.715 0.2225 0.1775
K005 708.00 128 CBS-80 0.65 0.65 0.65 0.65 0.65| |ie8s-60 065 21 168675 0.972625  0.907375
ode: Properties:
PRO0Y HooneyML(1-+4) 100°C 00| | MooneyML(1+4) 0 60 30075 371125 335075
PRO02 Mooney 15/ 120°C 00| | Meoney 5/ 120°C 1 32 15945 242175 2490825
PRO03 Density [g/cem] 20 Density [glecm] 106 12 110785 1417775 1.085325
PRO04 Hardness ['ShA] 00| | Haraness Fshaf 4 61 4 45 10 53.995 45005 450175
PRO0T 14300 (Mpal 300 (Moa] 18 a4 7.426 4424 3149
PRO0S TS [Upal S IMpa] 5 25 20 2293 21.445 24845
PRO0Y EB [%] =1 540 785 600 600225 6838375 7415125
PRO10 C-Set-26°C /24h [%] C-Set -26°C /24 [%] w7 62285 389025 317825
PRO11 C-Set 0°C 124h %] C-Set 0°C 224 [%6] & 16 1493 14.445 11065
PRO12 C-5et23°C 172 [%] C-Set 23°C 72 [%] & 18 1547 1178 9775
PRO13 C-Set70°C 124 [%] C-Set 70°C 24 [3%] 17 6t 25 10 426575
EAN - T
Total ingredients 146,15 16615 22615 16115 20115 25145 16145  221.13 | Totalingredients 146,15 251.15 171263 163.0795
ity 1.096 1.115 1128 1137 1.447 1471 1.185 1.186 | | Density 1096 1.186 L 1114 1,009
Cost (per vol) 262547 287377 220742 259487 235816 210724 255351 234118 | Cost(pervol) 219,724 263,877 250128 242000 262812
Cost (per mass) 23055 212804 195667  227.057 205594  167.635 215486 197401 Cost(eermass)  167.638 230.55 233449 218051 230437
Recipe ratios in %: Sum of recipe ratios (should be 100%):
I 82.25 | 100

Number format | 12345.67 || | import nput gata from ciipboard | | Auto mix (overwrite mixure) | [ Auto mix new mixture) |

Dr.

While Hardness is close to upper limit:
*  We do not want C-Set that high.
How to find the best compromise?

* We leave the “ weight” on Hardness
* Put an additional “weight” on C-Cet (example 10)

Result:

C-Set now from 42% down to 35%

while hardness is in specification

(notice that elongaton has increased further)

« Consequently we have higher score 2878

Hans-Joachim Graf 36



Creating Formulas
Using “Weight” and “Trdoff”

GrafCom) =
File Edit Help
Input data. Criteria Output:
| | | |50ALS11 |50ALS12 |50AL513 |50AL514  |50AL515 [50AL516 Name |Min |Max |From  |To |Weight |Trdoff | |
Test Data (Advanced) a
Recipes: r
Code: Cost: Density: Ingredients: 50AL511 50AL512 50AL513 50AL514 B50AL515 S50AL516 Mixture1 Mixtured Mixture5 Mixture®
001 280.00 092 NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 100.0| |INR (SMR- 16} 100 100 100
B003 115.00 180 N330 10.00 30.00 50.00 25.00 45.00 75.0{| ||IN330 10 73 41.8 34.45 171 29,
co10 24.00 27 CaCo03 20.00 20.00 20.00 20.00 20.00 20.0{ ||caco3 0 20 57 15.55 16.45 10.
Doo2 116.00 089 Maphtenic il 5.00 25.00 45.00 5.00 25.00 45.0{| ||INaphtenic Oif 3 43 11775 21.6625 5.8875 7.4
E001 385.00 5.60 Zno 5.00 5.00 5.00 5.00 5.00 5.0 |ZnO 3 ) 5 5 5
FoO1 165.00 092 Stearic Acid 200 2.00 2.00 200 200 2.0 | Stearic Acid 2 2 2 2 2
G001 924.00 115 IPPD 200 200 200 200 200 20i |1PPD 2 2 2 2 2
Ho01 158.00 180 s 150 150 150 150 1.50 15( |18 025 15 0.60625 1221875 1278125 0.887]
K001 396.00 1 TMTD - 80 TMTD - 80 a 1 0715 02225 01775 04
K005 708.00 128 CBS-80 065 0.65 065 0.65 0.65 064 |CBS-80 0635 21 1.68675 0972625 0807375 1.360;
(Code: Properties:
PRO01 MooneyML(1+4) 100°C 32.00 ‘MocneyML(1+4) 30 60 39.075 371125 33.5975 36.4|
PRO02 Mooneyt5/120°C 28.00 Moacneyt5/120°C 11 32 15.845 242175 24.9825 196
PRO0O3 Density [g/ccm] 2 Density [g/cem] 1.08 12 1.10785 1117775 1.085325 1.004]
PRO04 Hardness [*ShA] 0 Hardness ["ShA] 40 61 40 45 10 53995 45.005 45.0175 50.3|
PRO07 M300 [Mpa) 0 ‘M300 Mpa] 18 94 7.426 4424 3.148 5.52|
PRO08 TS [Mpa] TS Mpa] 13 23 20 2293 21.445 24.645 24.0
PRO09 EB[%] \EB [2%] 540 785 600 600225  6B83.8375 7415125 664.9
PRO10 C-Set-26°C /24h [%] C-Set-26°C /24h [%] 17 77 62.285 38.9025 31.7625 48.9
PRO11 C-Set 0°C /240 [%] C-Set 0°C /24h [%] 8 16 14.93 14.445 11.065 12.9
PRO12 C-Set23°Ci72h [%] C-Set 23°C /72h [%] 8 18 1547 11.78 9775 12
PRO13 C-5et 70°C i24h [%] C-Set 70°C f24h [%] 17 61 25 10 5 25.03 42,6575 35.005 28.2)
L
v
< > = WO ELLS v
Total ingredients 146.15 186.15 226.15 161.15 201.15 251.14  Tolal ingredients 146.15 251.15 171.282  183.0785  130.8003 158,988
Density 1.096 1.113 1.128 1.137 1.147 1.171 | Density 1.096 1.186 1.11 1.114 1.099 1.103
Cost fper voi) 262.547 237.377 220.712 259.187 235816 219.72¢ | Cost (per vol) 219.724 263.877 259.128 242.909 262812 263.03
Cost (per mass) 239.95 212.894 195.667 227.957 205.994 187.63¢ | Cost (per mass) 167.638 239.05 233.449 218.051 239137 238468
Recipe ratios in %: Sum of recipe ratios (should be 100%).
51

Number farmat: | 12345 67 B

100

{ Import input data from clipbaard J { Auto mix (overwrite mixture) J [ Auto mix (new mixture) J

Result:

C-Set now from 42% down to 35%
while hardness is in specification
(notice that elongaton has increased further)

hardness only a few points out of upper limit.

We want a preference on C-Set putting a
“trdoff” of 5, while leaving both “weights”

Result:

We want still better compression set with the chance to get

C-Set with 28% closer to upper limit and acceptable
Hardness has increased to 50°ShA
Elongation now at 665% lower than before

Tentatively this results acceptable and will take in
confirmation experiment.

Dr. Hans-Joachim Graf
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Creating Formulas
Using “Weight” and “Trdoff”

rafCol =
- =
File Edit Help
Input data Criteria Output
| | | | Name |Min |Max |From  |To |Weight | Trdoff | | |
‘est Data (Advanced)
Recipes:
ode: Cost: Density: Ingredients: S0AL511 50AL512 S0AL513 S0AL514 S0AL515 S0AL516 Mixture1 Mixture4 MixtureS Mixture
ADD1 280.00 0.92 NR (SMR - 10} 100.00 100.00 100.00 100.00 100.00 100.0 IR (SMR - 10} 100 100 1 100
B002 115.00 180 N320 10.00 30.00 50.00 2500 45.00 75.01 1330 10 75 418 3445 171 29
co10 24 00 271 CaC03 20.00 20.00 20.00 20.00 20.0{| |CaCO3 a0 20 57 1555 16.45 10
D002 116.00 089 Naphtenic Oil 5.00 25.00 4500 5.00 5. Naphtenic Oil bl 45 11775 216625 58875 74
E001 385.00 560 Zno 5.00 5.00 5.00 5.00 50| |Zn0 bl bl 5 5 5
Foo1 165.00 092 Stearic Acid 2.00 2.00 2.00 2.00 20| | Stearic Acid 2 2 2 2 2
G001 92400 115 IPPD 2.00 2.00 2.00 2.00 20| |PPD 2 2 2 2 2
HO01 158.00 180 8 150 150 1.50 1.50 15 (IS 025 13 060625 1221875 1278125
K001 396.00 111 TMTD - 80 TMTD - 80 a 1 0715 02225 0.1775
K005 708.00 128 CBS-80 0.65 0.65 0.65 065 0.65 06} |CBS-80 065 21 168675 0972625 0907375
ode: Properties:
PRO01 MooneyML(1+4) 100°C 00 00 MooneyML(1+4) 30 60 39.075 371125 33.5975
PR002 Mooneyts/120°C 00 00 Mooneyt5/120°C 11 32 15.845 24.2175 24.9825
PRO03 Density [gfeem] 08 16 Density fo/ecm] 108 12 110785 1417775 1.085325
PRO04 Hardness ["ShA] 42.00 00 Hardness ["ShAl 40 61 40 45 10 53.995 45.005 45.0175
PRO07 M300 Mpa] 00 M300 Mpa] 1.8 94 7.426 4424 3149
PRO0B TS [Mpal 00 TS Mpa] 13 23 20 2293 21.445 24645
PRO09 EB[%I] & \EB [3e] 540 785 600 600.225 683.8375 7415125
PRO10 C-Set-26°C [24h [%] 22.00 30.00 C-Set-26°C /24h %] 17 77 62.285 38.9025 31.7625
PRO11 C-Set 0°C /24h [%) 10.00 4 14.00 C-Set 0°C /24h [%] 8 16 1493 14445 11.085
PRO12 C-Set 23°C /72h [%] 8.00 14.00 C-Set 23°C /72h [%] 8 18 1547 1178 9775
PRO13 C-Set 70°C /24 [%] 39.00 61.00 C-Set 70°C /24h [%] 17 61 25 10 5 2503 42 B575 35.095
g
v
e | == | we 5
[Total ingredients 146.15 186.15 226.15 161.15 201.13 251.4{  Tolal ingredients 146.15 201.13 171.282 183.0765  150.8005 156.968
Density 1.096 1415 1128 1137 1147 1477 Density 1096 1186 111 1114 1.089 1103
Cost (per voi) 262547 237.377 220712 259187 235816 21972 Cost (per voi) 219724 263877 259.128 242909 262812 263.03
Cost (per mass) 23955 212834 185,667 227957 205554 187 63¢{ Cost (per mass) 187638 239.55 233449 218051 239137 236468
Recipe ratios in % Sum of recipe ratios (should be 100%):
| 51 | 100
Number format. | 1234567 | | Import input data from clipboard | | Auta mix (overwrite midure) | | Auto mix (new mixture) |

\ As demonstrated

+ “weight” helps to give a preference to properties, we

have the freedom to select

* In case of confliciting targets “trdoff”’ shifts the
preference towards one of the weighted properties.

\ The search for the best compromise in case of

conflicting properties in specification can be done with

the “trdoff” command.

Dr. Hans-Joachim Graf
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&8 GrafCompounder version 3.211 - demo data - (=
——
File Edit Help
Input data: Criteria Output:
| | 11 | Name |Min |Max |From Ta |Weight |Trdoff | |
est Data (Advanced)
Recipes:

ode: Cost: Density:  Ingredients: 50AL511  S0AL512  5S0ALS3  S0AL514  50ALS5  S0ALS16 Miured  Midured  Misture5  Mixured
4001 280.00 082 NR(SWMR-10) 100.00 100.00 100.00 100.00 100.00 100.0(| |INR (SMR- 10) 100 100 100 100 100 10)
B003 115.00 180 N33p - 30.00 50.00 25.00 45.00 75.0( (w330 10 75 418 34.45 171 29
co10 24.00 271 CaC{ Copyinpultable 0.00 20.00 20.00 20.00 20.0( |icaco3 0 20 57 1558 16.45

Doo2 116.00 089 Naph Copymarked cells 5.00 45.00 5.00 25.00 45.0{ |Iaphtenic Ol 5 45 11775 218625 5.8875

E001 385.00 5.60 5. 5.00 5.00 5.00 50( |zn0 E| 3 5 5 5

F001 165.00 002 Paste cels nere 2.00 2.00 2.00 2.0(| ||Stearic Acid 2 2 2 2 2

Goo1 924.00 115 E2ED MEIEETE 200 200 200 20 (PPD 2 2 2 2 2
HO01 158.00 1.80 Delete marked columns 5 1.50 1.50 1.50 1.5(| (I8¢ 0.25 15 060625 1221875  1.278125
Koo1 396.00 111 Insert empty row TMTD - 60 0 1 0715 02225 0.1775
Koos 708.00 128 Inser empty column I 065 0.65 0.65 06| |cBs-80 0.65 21 168675 0972625  0.907375

Clear marked cells

ode:
PROO1 Round values to two decimal places |5 34.00 30.00 (1+4) 20 60 39075 371125 335075
PRO02 Show fregency distribution forrow [ 28.00 32.00 Mooney t5/120°C 11 22 15.845 242175 240825
PRO0Z DensTy O] 112 113 1.16 Density fgfecm] 1.08 12 110785 1117775 1.085325
PRO04 Hardness [*ShA) 41.00 48.00 48.00 Hardness ['ShA] 40 6t 40 45 10 53.995 45005 45.0175
PROOT 11300 [Wpa] 3.00 0 6 M300 Mpa] 18 9.4 7.426 4.424 3149
PRO0B TS [Mpa] 21.00 00 TS Mpa] 15 25 20 2293 21.445 24,645
PRO0S EB [%)] 00 E8 6] 540 785 600 600225 683.8375  741.5125
PRO10 C-Set-26°C /24h [%] 17.00 I C-Set-26°C /24h %] 17 77 62285  38.9025  31.7625
PROT1 C-Set 0°C /24h [%] 8.00 12.00 (C-Set 0°C /24h [%] 8 16 14.93 14.445 11.065
PRO12 C-5e123°C /72h [%] 9.00 13.00 C-Set 23°C./72 [%] 8 18 1547 11.78 9775
PRO13 C-Set 70°C /24h [%] 44.00 50.00 C-Set 70°C /24h [%] 17 61 25 10 5 2503 426575 35.005
e vol = | =
[Total ingredients 146,15 186.15 226.15 161.15 201.15 251.1% | Total ingredients 146.15 25115 171283 1830795 1508005 156966
Density 1.096 1115 1.128 1.137 1.147 1.171 | Density 1096 1166 1.11 1114 1.099 1.103
Cost (per voi) 262547  237.377 220712 259.167 235816  219.72: | Cost(pervoi) 219.724 263.677 250128 242909 262812 263.03
Cost (er mass) 23955 212894 195667  227.957 205594  187.63¢ |Cost(permass) 187.638 239.55 233449 218051 239437 238468
Recipe ratios in %: Sum of recipe ratios (should be 100%):

51 ] 100
Number format: | 1234567 | ¥ | Import input data from cliphoard | | Auto mix (overwrite mixture) | | Auto mix (new mixture) |

Criteria window shows the Min / Max values for any
ingredient and property

In case you want more information about the
distribution of any ingredient or property

* Click mouse pointer in Cell: Example N 330

* Right click to get into pull down menue
select “fruequency distributio for row”
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Database Tools

PO 3 - n
File Edit Help
Input data: Criteria: Output:
| | [50AL512  |50Al [50AL516 Name [Min  |Max  Fom [To  |weight |Trdoff |
est Data (Advanced)
Recipes:

ode: Cost: Density: Ingredients: 50ALE11  50ALS12  S0AL513  60AL514  BOAL515  50ALS16 Micurel  Midured  Midure5  Miured
A001 280.00 082 NR(SHR-10) 100.00 100.00 100,00 100.00 100.00 100.01| (R (SMR- 10) w00 100

B003 115.00 180 N30 10.00 30.00 50.00 25.00 45.00 230 10 75 4138 34.45 171
co1o 2400 271 €aCo3 20.00 20.00 2000 20.00 20.00 caco3 0 20 57 1555 16.45
D002 116.00 089 Naphtenic Ol 0 25.00 45.00 25.00 aphtenic Oil 5 4 11775 216625 58875
E001 385,00 580 zno 500 5.00 500 5.00 Zn0 5 5 E s 5
Fo01 165.00 092 Stearic Acid 200 200 200 200 'Stearic Acid 2 2 2 2 2
G001 924.00 115 IPFD 2.00 2.00 200 200 20 |iprD 2 2 2 2 2
Ho1 158.00 180 s = . = = % N s 060625 1221875 1278125
K001 396.00 111 TMTD-80 |£] Frequency Distribution —— Mo 1 0.715 0.2225 01775
K005 708.00 128 CBS-80 o T m— 65 21 166675 0072625  0.907375

Distribution for ingredient N330: T

ode: Properties: z 2 2

PRODY MoaneyML{1+4) 100°C 30 80 30075 371125 335075
PRO0Z Moaney t5/120°C ; ’ ’ ’ ’ 1 32 15845 242175 249825
PRO03 Density [glcem] 08 12 110785 1117775 1086325
PROD4 Haraness ['ShA] 40 61 40 45 10 52905 45005 450175
PRODT 1300 [Mpa] ) ) ) 18 94 7.426 4424 3149
PRO0S TS [Mpa] ; 15 25 20 2293 21.445 24645
PRO0S EB %] q( 1© 188z 2@s w5 a9 w5 62 e85 18 540 785 500 800225 8838375 7415125
PROT0 C-5et-26°C 124h [%] k| b7 77 62285  38.9025 317825
PROTY C-Set 0°C 124 [%] M| ¥ 16 1493 14.445 11.085
PRO12 C-Set 23°C /72n (%] — oo o = - ez 8 18 15.47 1178 9.775
PRO13 C-Set 70°C /24n (%] 38.00 50.00 6100 44.00 5401 (lc-Set 70°C 240 ] 17 61 25 10 5 2503 4286575 36.005
oS Y+ = OlS
Total ingredients 146,15 18645 22645 16145 201.45  251.1! |Totalingredients 146,15 251.15 171.263 1830795  150.8005
Density 1.096 1145 1128 1.437 1447 1.471 | Density 1096 1486 111 1114 1,099
Cost (per val) 262547 237.377 220712 259187 235816  219.72 |Cost(per vol) 219.724 263677 259128 242909 262812
Cost (per mass) 23955 212894 195667 227957 205594  187.63¢ |Cost(per mass) 187.638 23955 233449 218051 239137 238466
Recipe ratios in % Sum of recips ratios (should be 100%)
[ 5 ]

Number format. | 1234567 |¥ { Import input data from clipboard ] { Auta mix (overwrite mixiure) J { Auto mix (new mixture) j

“fruequency distributio for row”

 Example N330 fruequency distribution is
shown.

* For ingredients with larger phr value

the bar diagram is made of 10 steps
starting with lowest value to max value
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Database Tools

rafCom =
" <
File Edit Help
Input data Criteria: Cutput
| | Name |Min  |[Max  |From |To |Weight |Trdoff | |
est Data (Advanced)
Recipes:
ode: Cost: Density: Ingredients: S0AL511  GO0ALE12  5OALG13  50AL514  GDAL515  50AL516 Mixture 1 Mixtured Mixture5 Mixture&
AD01 280.00 092  NR(SMR-10) 100,00 1 Tah 0 1000 100 100 10,
B003 115.00 180  N330 0 [£] Frequency Distribution =R ﬂ 10 75 418 34.45 171 29
co1o 24.00 271  Cac03 2 - 0 20 57 15.55 16.45 10.
D002 116.00 0.89  Naphtenic Oil Distribution for ingredient N330: N 5 45 11775 21.6625 58875 7.4
E001 385.00 5.60 Zno 2 r ) 3 5 5 5
Foo1 185.00 092  StearicAcid 2 2 2 2 2 2 2
GO01 924.00 115 IPPD 2 2 2 2 2
HO01 158.00 180 8 1 1 1 1 1 25 15 060625 1221875 1278125 0.887
K001 396.00 141 TWTD- 80 0 1 0715 0.2225 0.1775
K005 708.00 128 CBS-80 65 21 168675 0972625  0.907375
0 0 1]
ode: Properties: 10 16.5 23 295 36 42.5 49 §5.5 62 BE.5 7
PROO1 MooneyWL(1+4) 100°C 3 Tori Cato3: 30 60 39.075 371128 33.5075
PROO2 Mooneyt5/120°C 2] B 11 32 15.845 24.2175 24,9825
PROOZ Density [g/cem] g [8] .08 1.2 1.10785 1117775 1.085325 1.004]
PROO4 Hardness ["ShAl 4 40 61 40 45 10 53.995 45.005 45.0175 50,
PRO07 1300 Mpa) 18 9.4 7.426 4424 3.149 552
PRO0S TS [Mpa] 2 15 25 20 2293 21.445 24.645 240
PRO0Y EB [%] 78 ' 540 785 600 600.225 6838375 7415125 6649
PRO10 C-8et-26°C /24h [%] 2 — 17 77 62.285 38.9025 317625 489
PRO1T1 C-Set 0°C/24n[%] 1 b = 1 = : = & = T s 5 o s T = T o 8 16 14.93 14.445 11.065 129
PRO12 C-58t 23°C 172h (%) 8 18 15.47 11.78 9.775 12.
PRO12 C-Set 70°C /24h [%] 24 ||Distribution for ingredient Naphtenic Oil: 17 61 25 10 5 25.03 42,6575 35.095 28.2|
BB 3
2
1
i} i} i} 0 i}
[] 13 17 27 25 29 33 37 1 45
v
- Ol ELS ZL|
[Total ingredients 144 v 1);5 251.15 171263 1630795 150.8005 158988
Density 1 — — = == 6 1.186 111 1114 1.099 1.103
Cost (per vol) 262. " A " .724 263.677 259428 242909 262812 263.03
Cost (per mass) 23955 212894 195667 227957 205594 187.63¢ | Cost {per mass) 167.638 239.55 233449  218.051 239137 238468

Recipe ratios in %:

51

Number format: | 1234567 | ¥

[ Import input data from clipboard j { Auto mix (overwrite mixure) j { Auta mix (new mixture) j

“fruequency distribution for x rows”

Sum of recipe ratios (should be 100%):

Example fruequency distribution for more than
on ingredient:

Highlight all ingredients you want to see:
Example: N330, CaCO3 and Naphtenic Oil

Pull Down menue with right click
Select “fruequency distribuion for 3 rows”
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Database Tools

GrafCom =
File Edit Help
Input data: Criteria Output
| | 150 12 |50 150 L L .Name Win |Max |From  |To |Weight |Trdefl | |
[festData (Advanced) Recipes: | =) Frequency Distribution k|
Code: Cost: Density: Ingredients: 504511 | [Distrination for property MoaneyML(1+4) 100°C: 2 Miture1  Midured  Midture5  Mixure6
AD01 280.00 092 NR(SMR-10) od | r 100 100 100 100 10
B002 115.00 180 N330 1 3 10 75 418 3445 17.1 29
co10 24.00 271 CaCo2 2 2 0 20 5.7 1555 16.45 10.
D002 116.00 089 Naphtenic Gl 5 45 11775 216625 5.8875 7.4
E001 385.00 560  zn0 1 1 1 1 5 5 5 5 5
F001 165.00 002 Stearic Acid 2 2 2 2 2
G001 924.00 115 IPPD 0 0 0 0 2 2 2 2 2
Hoo1 158.00 180 S 3 R T -V R —d 025 1.5 060625 1221875  1.278125 0.887,
K001 396.00 141 TMTD-80 . 0 1 0715 0.2225 01775 0.4
K00s 708.00 128 CBS-80 Distribution for property Hardness [*ShAJ: 065 21 168675 0972625  0.907375 1.360
K 3
[Code: Properties: 2
PROO1 MooneyML{1+4) 100°C — 30 60 39075  37.1125 335975 36.4
PRO02 Mooney15/120°C 11 32 15845 242175 240825 1956
PRO0Z Density [glccm] il 1.08 1.2 110785 1117775  1.085325 1094
PROO4 Hardness [*ShA] 40 61 40 45 10 53.995 45005 450175 50.3
PRO07 1300 Mpa] 0 a a a a 0 2 18 9.4 7.426 4424 3.149 552
PRO03 T8 [Mpa] 2 4 421 442 B3 484 805 528 547 568 58O 6 15 25 20 2293 21445 24645 240
PRO09 EB [%] 724 | Distribution for property TS [Mpak 540 785 600 600225 6838375 7415125 664.9
PRO10 C-Set-26°C /24h [%] 24 | ob— —_ 17 bed 62285 389025 317625 489,
PROT1 C-Set 0°C (24h [%] 1 2 2 2 8 16 14.93 14.445 11.065 12.9
PRO12 C-3et 23°C /72h [%] 8 18 1547 1178 9.775 12/
PRO13 C-5el70°C [24h [%) 3 1 1 1 17 61 25 10 5 2503 426575 35.095 2382
0 0 0 0
15 16 17 18 18 20 2 iz 23 4 2
Distribution for property EB [%]:
Iz 7 7
b
1 v
s Y| e >
Total ingredients 14 146,15 25115 171283 1830795 150.8005  156.988
Density 14 0 1] 1] 0 1096 1186 114 1414 1.099 1.103
Cost (per vol) 2624\ 540 5B45 583 B135 B38  BE2S  BBY 7115 736 7BOS 785 219.724 263877 259.128 242909 262.812 263.03
Cost (per mass) 23 L || P 167638 23955 233449 218051 239437 238468
Recipe ratios in % 5 Sum of recipe ratios (should be 100%):
100
T

Number format: | 1234567 | v)

[ Import input data from clipboard J [ Auto mix (overwrite mixture) J [ Auto mix (new mixture) J

“fruequency distribution for x rows”

Example fruequency distribution for more than

Highlight all properties you want to see:

Example: Mooney, Hardness, TS-Tensile, EB-

on Property:
Elongation

Pull Down menue with right click
Select “fruequency distribuion for 4 rows”

As in our previous example distributions are
uneven (what is expected with a small sample database)
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Database
Merger of Data Tables

GrafCompounder version 3.211 - demo data -
—
(ZIEY Edit Help
M| clear Al Data Criteria |Output
I Load Demo Data (Simple) | |504L511 |50AL513  |50AL514 |50AL511| ||Name |Min  |Max  |From |To |weight |Trdoff |
I Load Demo Data (Advanced) _‘
Recipes:
Open Fils nsity:  Ingredients: 50AL511  50AL512  50ALG13  BOAL514  50AL515  50ALG1 Mixture 1
Save As... 0.92 NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 1 IR (SMR - 10) 100 100
Merge in Recipes from Clipboard 1.80 N330 10.00 30.00 50.00 25.00 45.00 330 10 73
Merge in Recipes from File 271 CaC03 20.00 20.00 20.00 20.00 20.00 cacos 0 20
- 089  Naphtenic Oil 5.00 25.00 45.00 5.00 25.00 Naphtenic Oil ] 45
Bt 560  ZnD 5.00 5.00 5.00 5.00 5.00 Zn0 5 5
165.00 092  StearicAcid 2.00 2.00 2.00 2.00 2.00 Stearic Acid B ]
924.00 115 IPPD 2.00 2.00 2.00 2.00 2.00 IPPD B ]
158.00 180 § 1.50 1.50 1.50 1.50 1.50 s 025 13
396.00 111 TWMTD-80 TMTD - 80 a 1
708.00 128  CBS-80 0.65 0.65 0.65 0.65 0.65 CBS- 80 065 21
MooneyML{1+4) 100°C 32.0 36 31.00 34.00 (1+4) 30 60
Mooney 15/ 120°C 8.0 32.00 28.00 Mooney t5/120°C 11 32
Density [g/ccm] 6 113 IDensity fgiccm] 1.08 12
Hardness [*ShA) 48.00 Hardness ["ShA] 40 61 40 45 10
M300 [Mpa] 0 . |M300 Mpa] 1.8 94
TS Mpa) 0 TS [Mpa] 15 25 20
EB[%] 7 0 61| |EBEel 540 783 600
C-Set-26°C /24h [%] 22.00 0 (C-Set-26°C f24h [%6] 17 7
C-Set 0°C /24h [%] 10.00| 0 C-Set 0°C /24h [%] 8 16
C-Set23°C i72h [%] 0 (C-Set 23°C /72h [%] 8 18
C-Set70°C i24h [%)] .00 C-Set 70°C /24h [%] 17 61 25 10 5
9
¥
¥ ¥ JIB ¥ JI3
Total ingredients 146.15 186.15 22615 161.15 201.15 2t Total ingredients 14613 251.15 a
l 1.096 1.415 1.128 1.437 1.447 Density 1.096 1186
Cost (per vol) 262547 237377 220712 209.187 235816 218 | Cost (per vol) 219.724 263.877
Cost (per mass) 23955 212894 195667  227.957 205594 181| | Cost (per mass) 187.638 239.53
|Re:\pe ratios in % Sum of recipe ratios (should be 100%):
| | °
Number format: | 12345.67 ". l Import input data from clipboard J l Auto mix (overwrite mixture) J { Auto mix (new mixture) J

m Because of insufficient Data base you want to expand
and add more data

m Click File
Right click pull down menue:

m Option 1: Merge in Recipes from Clipboard

H If you have copied Data from any other Table
Data sheet

B Option 2: Merge in Recipes from File
If you have stored a File in GC format

B We take Option 2
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Database
Merger of Data Tables

& GrafComp T vel ta - —[o] xJ
|| |G Eait Help
| Clearall Data | Jl !Fmeria: |output:
n T I AL lMin = Go [weight |Trdot I
Load Demo Data (Simple) (
Load Demo Daa (Advanced) Merge In ﬂ 14
Open File... ol - - . - "
1 @ @- |« CMPD_Dateien » Tutorial DATA 2018-02 s ‘g[on‘a.‘ DATA 2018-02... P Hidure 1
Merge in Recipes from Clipboard . . .
Organisieren ¥ Neuer Ordner =~ 1 e
=1 *  Name Anderungsdat
l o oo Q% Heimnetzgruppe
G001 924.00 .
HOO1 158.00 @ NR-Data-Code Cost Dichte 10.02.2018 19
K001 396.00 & NR-SBR Tutorial Dens-Cost Merger 23.06.2018 14:
K005 708.00 & Computer
& Lokaler Datentrager (C) & NR-Tutorial Dens-Cost 10.02.2018 13; I =
Code: %~ Lokaler Datentrager (C:
pRUiH @ NR-Tutorial 10.02.2018 13;
PRODZ » My Passport (E:)
@ SBR Dens-Cost 10.02.2018 144
PRO03 + Volume (F;) .
PRO04 | & SBR Tutorial Dens-Cost 23.06.2018 13; 45 10
PRO0O7 % USBSTORAGE (\\EPSON69949A) (Y:)
PROOS L & Test Data Advanced 10.02.2018 01
PRO0O % MEMORYCARD (\\EPSONB69949A) (Z:) = 500
@ Test Data Basic 10.02.2018 01
PRO10
PRO11 .
PRO12 € Netzwerk
PRO13 g Frm ‘ ' 25 10 5
Dateiname: SBR Tutorial Dens-Cost - lGrafCUmpounder Files 'l
[ Offnen ] [ Abbrechen ]
9
i "
LIEAS e = ¥+l =¥ v
Wl Total ingredients 146.15 186.15 226.15 161.15 201.15 Total ingredients 146.15 251.15 0
1l Density 1.096 1.115 1.128 1.137 1.147 Density 1.096 1.186
Cost (per vol} 262.547 237.377 220712 259.187 233.816 21¢| | Cost (per vol) 219.724 263.877
Cost (per mass) 239.55 212.894 195.667 227.957 205.594 187 | Cost (per mass) 167.638 239.55
Recipe ratios in % Sum of recipe ratios (should be 100%):
I\ | 0
| Number format: | 1234567 ¥ l Import input data from clipboard J { Auto mix (overwrite mixture) J { Auto mix (new mixture) J

Because of insufficient Data base you want to expand

and add more data

We take Option 2

B Load Demo Data Advanced
which is a set of NR Formulas

M Click File

W Select from Pull Down Menue:
Merge in Recipes from File

W Example: SBR Tutorial Dens-Cost
W Click Open
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Database

Merger of Data Tables

vel -

| File Edit Help

Input data. Criteria ‘Dutpul

| | |soaLs11  [soaLs12  [50aL513  [50AL514  |50aL515  |50AL51| [Name |Min  |Max |[From |To  |Weight |Trdoff |
est Data (Advanced) |T
Recipes: i

| ode: Cost: Density: Ingredients: 50AL511 50ALE12 50AL513 50AL514 50AL515 50ALE1 Mixture1

ADD1 230.00 0.92 NR (MR - 10) 100.00 100.00 100.00 100.00 100.00 1 IR (SMR - 10) () 100

B003 115.00 1.80 N230 10.00 30.00 50.00 25.00 45.00 330 () 80

co10 24.00 271 CaCo3 20.00 20.00 20.00 20.00 20.00 (CaC0o3 () 20

poo2 116.00 0.9 Naphtenic Qil 5.00 25.00 45.00 5.00 25.00 Naphtenic Oil () 43

E001 385.00 5.60 Zno 5.00 5.00 5.00 5.00 5.00 Zno 1 7

Foo1 165.00 0.92 Stearic Acid 2.00 2.00 2.00 2.00 2.00 Stearic Acid () 3
l Goo1 924.00 115 IPPD 2.00 2.00 2.00 2.00 2.00 IPPD () 2

Hoo1 158.00 1.80 s 1.50 1.50 1.50 1.50 1.50 =3 () 24

Koo 396.00 111 TMTD - 20 TMTD - 80 () 4

K005 708.00 1.28 CBs-80 0.65 0.65 0.65| 0.65 0.65| CBS -80 () 2.1

A015 176.00 0.94 SBR 1711 (37,50il-... SBR 1711 () 100

AD21 200.00 0.92 BunaCE 10 () 20

Dpoo3 128.00 0.98 Aromatic Oil = = - () 23

F101 130.00 090 Parafiin Wax R HEeTres (e (T 0 5

Goo2 891.00 115 PEN () 3

K004 772,00 124 DPG 22 recipes have been added. 4 i

K003 708.00 128 cBs 26 new ingredient rows have been added. b 4

B901 55.00 125 Ground Rubber a 20

Ag02 105.00 125 Recycled Tread a 20

G011 579.00 133 TMQ @ 0 3

A019 176.00 120 SBR 1843 (150i110 a 140

coz2 125.00 200 Silitin N e a 50

Co21 172.00 270 Clay a 100

Foo2 250.00 098 Benzoic Acid 1Benzoic Acid a a5

F103 187.00 110 Cumar Resin Cumar Resin a 8

K002 321.00 144 MBTS MBTS a 13

A013 176.00 112 SBR 1618 (50i/50CB) SBR 1618 a 185

F105 125.00 140 Strukiol 40 MS Struktol 40 MS a 20

F102 280.00 105 Koresin [Koresin a a3

A018 176.00 114 SBR 1808 (47,507 SBR 1808 G 2233

F106 220 120 Strukio W 33 Strukto W 33 a 75

A0 176.00 094 SBR 1500 SBR 1500 a 100 -'
e P an | % Yol (<% >
|| Total ingredients 146 15 186.15 22613 161.15 20113 25| | Total ingredients 14615 33698 o
f 1.086 1115 1.128 1.137 1.147 Density 1.042 1486

(Cost (per vol) 262.547 237.377 220712 259 187 235816 218| | Cost (per vol) 178.088 263 677

(Cost (per mass) 23955 212894 195667 227957 205594 187 | Cost (per mass) 145958 23953

|R95\DE ratios in %: l Sum of recipe ratios (should be 100%):
I 0

Number format: | 12345.67 | v

{ Importinput data from clipboard J l Auto mix (overwrite mixture) J l Auto mix (new mixture) J

B Because of insufficient Data base you want to expand
and add more data

m With Option 2
® Screen Appears with information window

B xx Recipes have been added
(in the example 22 recipes)

m xx New ingredients have been added
(in the example 26 new ingredient rows have been added)

W xx new properties have been added
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Database

Merger of Data Tables

GrafCompounder version 3.211 - demo =k

File Edit Help

(| Input data. Criteria Qutput.
| [50AL511 |50AL512 | Name |Min | Max |From |To |Weight |Trdoff
I Test Data (Advanced) [x]
Recipes: r

[Code: Cost: Density: Ingredients: 50AL511 50AL512 50AL513 50AL514 50AL515 50AL51 Mixture1

AD01 280.00 092 NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 1 IR (SMR - 10} ] 100

BOD3 115.00 180 N330 10.00 50.00 25.00 1330 ] 80

co1o 2400 27 Caco3 20.00 20.00 20.00 CaCo3 ] 20

Doo2 116.00 089 Naphtenic Oil 45.00 500 Naphtenic Ol ] 45

E001 385.00 560 Zno 5.00 500 Zn0 1 7

Fo01 165.00 092 Stearic Acid 2.00 200 Stearic Acid ] 3
l G001 924.00 115 IPPD 2.00 200 IPFD ] 2

HO01 158.00 180 S 150 150 5 ] 24

K001 0 TMTD - 80 ] 4

K005 Copy inputtable 065 065 0.65 065 065 cBS- 80 o 21

AD1S Copy marked cells 1 (37,50il-. SBR 1711 /] 100

ez Paste cells here Bl i 2

D003 T oil Aromatic Oil ] 25

F101 |Wax \Paraffin Wax o 5

G002 Delete marked columns PBN 0 3

K004 Insert empty row DPG 0 1

K003 Insert empty column cBs 0 2

B901 Clear marked cells Rubber Ground Rubber 0 20

'2%221 Round values to two decimal places [ Tread %WTM g gg

AD19 Show frequency distribution for 36 rows k3 (150i110... SBR 1843 0 140

C022 ort selected ingredient row: Silitin N 0 50

co21 TrZUu U Ty Clay 0 100

Foo2 250.00 0.98 Benzoic Acid Benzoic Acid 0 0.3

F102 187.00 1.10 Cumar Resin Cumar Resirn 0 9

Koo2 321.00 1.44 MBTS MBTS 0 15

AD13 176.00 1.12 SER 1618 (50iI50CB) SBR 1618 0 155

F105 125.00 1.40 Struktol 40 MS Struktol 40 M3 0 20

F102 280.00 1.05 Karesin [Koresin 0 3

AD13 176.00 1.14 SBR 1808 (47,50il/7.. SBR 1808 0 22335

F106 1.20 Strukto W 32 Strukto W33 0 7.3

AD11 0.94 SER 1500 SBR 1500 0 100 .'
| =t = y= | [=® o =" v
W Total ingredients 146.15 186.15 22615 161.15 201.15 2% |Total ingredients 146.15 336.98 o
[l Density 1.096 1115 1.128 1.137 1.147 Density 1.042 1.46

Cost (per vol} 262.547 237.377 220.712 259.187 235.816 21¢| | Cost (per vol) 178.088 263.877

Cost (per mass) 23955 212894 195667 227957 205.584 187 | Cost (per mass) 145959 23835

Recipe ratios in %: Sum of recipe ratios (should be 100%):

] 0

| Number format: | 12345.67 |¥ { Import input data from clipboard J { Auto mix (overwrite mixture) J l Auto mix (new mixture) J

B Expanding the Data base with “Merger”

m Option 2
W After the merger of files organization of data is
necessary to have a table in the standard way

W Polymer
B Carbon Black

B Whiting ....

B Properties as well
W Click on all Ingredient Code: cells
m Right Click, Select “Sort by selected ingredient rows”

Dr. Hans-Joachim Graf
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Database
Merger of Data Tables

& GrafCompounder version 3.211 - demo data
——— | . —_

File Edit Help
Input data. Criteria |Oulput
| |s0aL511  |s0aL512  |50AL513  |504L514  [50AL515  [50AL51| |[Name |Min  |Max |From [To  |Weight |Trdoff |
i est Data (Advanced)
Recipes:

(Code: Cost: Density: Ingredients: S0AL5T1 GOAL512 GOALG13 GOALG14 GOALE15 GOALS1 Mixture1

A001 280.00 092 NR (SMR - 10) 100.00 100.00 100.00 100.00 100.00 1 IR (SMR - 10) a 100

A0 176.00 094 SBR 1500 SBR 1500 a 100

A013 176.00 112 SBR 1618 (50il/50CB) SBR 1618 a 185

015 176.00 094 SBR 1711 (37 50ili- SBR 1711 a 100

A016 176.00 094 SBR 1707 (37 50il-C. SBR 1707 G 1373

A018 176.00 114 SBR 1808 (47 50ili7 SBR 1808 G 2233
' A019 176.00 120 SBR 1843 (150i10 SBR 1843 a 140

021 200.00 092 Buna CB 10 \Buna CB 10 a 20

Ag02 105.00 125 Recycled Tread Recycled Tread a 20

BOOZ 115.00 180 N 220 220 a 60

BOO3 115.00 180 N330 10.00 30.00 50.00 25.00 45.00 330 a 80

BOOS 115.00 180 N550 550 a 50

B901 55.00 125 Ground Rubber Ground Rubber a 20

co10 24.00 271 CaCo3 20.00 20.00 20.00 20.00 20.00 (CaC0o3 () 20

co21 172.00 270 Clay Clay () 100

coz2 125.00 2.00 Silitin M Silitin N () 50

poo2 116.00 0.89 Naphtenic Qil 5.00 25.00 45.00 5.00 25.00 Naphtenic Oil () 43

Dpoo3 128.00 0.92 Aromatic Oil /Aromatic O () 23

E001 385.00 5.60 Zno 5.00 00 00 00 .00 Zno 1 7

Foo1 165.00 0.92 Stearic Acid 2.00 .00 2.00 .00 2.00 Stearic Acid () 3

Foo2 250.00 0.92 Benzoic Acid Benzoic Acid () 035

F101 130,00 0.90 Paraffin Wax \Paraffin Wax 0 35

F102 230.00 1.08 Koresin [Koresir () 3

F103 187.00 1.10 Cumar Resin Cumar Resin 0 9

F104 55.00 1.30 Duranit B \Duranit B 0 10

F105 125.00 1.40 Struktal 40 MS Strukto! 40 MS a 20

F106 220 120 Strukta W 33 Strukto W 33 a 75

G001 92400 115 IPPD 2.00 2.00 200 2.00 2.00 IPPD a 2

Gooz2 891.00 115 PBN PBN a -}

GO 579.00 133 MO ™Q a 3

Ho01 158.00 180 s 150 150 150 150 150 S a 24

K001 396.00 m TMTD - 80 TMTD - 80 a 4
LIELS — e 2% ¥r| =¥ T
| ([ Total ingredients 14615 186.15 226 15 16115 20113 25| | Total ingredients 14615 33698 (7]
f ity 1.096 1115 1128 1.137 1.147 Density 1.042 1486

(Cost (per vol) 262547 237377 220712 259 187 233816 218| | Cost (per vol) 178.088 263 677

(Cost (per mass) 23955 212894 185,667 2278957 203584 187 | Cost (per mass) 145958 23953

|R95\DE ratios in %: Sum of recipe ratios (should be 100%):
I | | 185,667 (this is a value calculated from input data of recipe 50AL5f3)‘ 0

MNumber format | 1234567 ¥ [ Import input data from cliphoard J [ Auto mix (overwrite mixture) J [ Auto mix (new mixture) J

m Expanding the Data base with “Merger”

B With Option

2:

W After “Sort by selected ingredient rows” Ingredients
in the table are organized in the standard way.

B Reminder: Sort properties separately.

B Proceed with analysis and simulation

B Consideration:

B Merge data sets with soluble polymers only

B Insolubility cause second order effects None
linearity) due to morphology influence of physicals

W Data sets need same number format (dot, comma) for

merger
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GrafCompounder

Data Storage

GrafCompounder ve mo data — J[ETE
File Edit Help
Input data: Criteria: Qutput
| 11 Mame |Min |Max  |From |To |Weight |Trdoff

AD21 200.00 092 BunaCB 10 Buma CB 10 [ 20 |T

Ag02 105.00 125 Recycled Tread IRecycled Tread () 90 r

Bo02 115.00 1.80 N 220 220 () 60
| Bo0z 115.00 1.80 N230 10.00 30.00 50.00 25.00 45.00 330 () 80

B00S 115.00 1.80 N550 550 () 50

B901 55.00 125 Ground Rubber Ground Rubber 0 20

co10 24.00 271 CaCo3 20.00 20.00 20.00 20.00 20.00 (CaC0o3 () 20

co21 172.00 270 Clay Clay () 100

coz2 125.00 2.00 Silitin N Silitin N () 50
l poo2 116.00 0.9 Naphtenic Qil 5.00 25.00 45.00 5.00 25.00 Naphtenic Oil () 43

Dpoo3 128.00 0.98 Aromatic Oil /Aromatic O () 23

E001 385.00 5.60 Zno 5.00 5.00 5.00 5.00 5.00 Zno 1 7

Foo1 165.00 0.92 Stearic Acid 00 00 00 00 0 Stearic Acid () 3

Foo2 250.00 0.98 Benzoic Acid Benzoic Acid () 035

F101 130.00 0.90 Paraffin Wax Wax () 3

F102 280.00 1.05 Karesin i B B 0 35

Fl03 187.00 110 CumarResin Exit Confirmation in 0 ]

F104 55.00 1.30 Duranit 8 () 10

F105 125.00 1.40 Struktol 40 MS MS () 20

F108 220 1.20 Strukto W 32 Have you saved your data? 33 0 7.5

Goo1 924.00 115 IPPD 2.00 2.00 () 2

Goo2 891.00 115 PEN () 3

Go11 579.00 133 ™G " - () 3

Hoo1 158.00 1.80 s 1.50 1.50 M m a 24

Koo 396.00 111 TMTD - 20 () 4

Kooz 321.00 144 MBTS () 1.3

K003 708.00 1.28 cBs CcBs () 2

Koo4 772.00 124 DPG DPG () 1

K005 708.00 1.28 CBs-80 0.65 0.65 0.65| 0.65 0.65| CBS -80 () 21

iCode: Properties: =

PROO1 MooneyML(1+4) 100°C 00 31.00 34.00 MooneyML(1+4) 30 60

PROO2 Mooneyt5/120°C 00 32.00 28.00 Mooney t3/120°C 11 61

PROO3 Density [g/icem] 03 1.16 1.13 Density fg/ccm] 1.04 143

PROO4 Hardness [*ShA] 00 40.00 42.00 Hardness ["ShAJ 335 90 40 45 10 "
Ilnfcﬁ IYETTw T - o - | |oprasas in P = .
. [Total ingredients 146.15 186.15 22615 161.15 201.13 2%| | Total ingredients 146.15 336.98 o
| Density 1.096 1115 1.128 1.137 1.147 Density 1.042 1.46

(Cost (per vol) 262.547 237.377 220.712 259.187 235.816 218 | Cost (per vol) 176.088 263.877

(Cost (per mass) 23955 212894 195667 227957 205594 187 | Cost (per mass) 1459959 23953

|R95\DE ratios in %: l Sum of recipe ratios (should be 100%):

0

Number format: | 12345.67 | v

{ Importinput data from clipboard J l Auto mix (overwrite mixture) J l Auto mix (new mixture) J

Store your results before closing the program

Click on x in upper right corner

Window appears: have you saved your data

- There are two options:

1) Copy the data table and paste it into your table
calculation spread sheet

2.) Store as ...gc (GrafCompounder) Format

Dr. Hans-Joachim Graf
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GrafCompounder
Data Storage

GrafCo 21 vel ta -~ -8 X
| EI Eat Help
| Clearall Data | Criteria Output:
Load Demo Data (Simple) | [50AL511  [50ALS12  |S0AL513  [50AL514  [S0ALS15  |50AL5A|| |[Name IMin  |Max |[From [To  |Weight Trdoff |
Load Demo Data (Advancad) 092 BunaCB10 una CB 10 ] 20
1.25 Recycled Tread ycled Tread 0 80
Open File.. 1.80 N N
Mp_sa 180 N33 Save As ! » ® ﬂ
Merge in Recipes from Clipboard 180 NS ol u ®
Merge in Recipes from File 15 OO [}« CMPD_Dateien # Tutorial DATA 2018-02 ~ [ %2 ||| Tutorial DATA 2018-02.. P
Exit 270 Cla — = —
CU2Z TZ500 200 Sili Organisieren ~ Neuer Ordner = 9
l D002 116.00 089  Nal _
D003 128.00 0.98 Aol 8 videos - Name -
E001 385.00 580  ZnQ ) T
FO01 165.00 092  Ste; ; i
Fo02 250.00 092 Ben & Heimnetzgruppe 4| NR-Data-Code Cost Dichte
F101 130.00 090  Par :
& - ¥
F102 280,00 5 kol NR-SBR Tutorial Dens-Cost Merger
F102 187.00 110 Cul ) & NR-Tutorial Dens-Cost L
F104 55.00 130 Du & Computer = B NRtoral E
F105 125.00 1.40 Sty B - lutorial
F106 220 120 & Lokaler Datentrager (C:)
: = % SBR Dens-Cost I
Go01 924.00 115 IPPI & My Passport (E:) I N
G002 891.00 115 PHI &) SBR Tutorial Dens-Cost
Go11 579.00 1.32 T + Volume (F) L. B TestD Ad d
Ho01 158.00 1.80 s est Data Advance =
Koot 395.00 KT _i USBSTORAGE (\\EPSONG99494) (Y:) n
: : & Tect Nata Racir
K002 321.00 144 MB % MEMORYCARD (\\EPSONGI949A) (Z:) |l 1 | b
Koo3 708.00 1.28 CB:
Koo4 772.00 1.24 DPt .
K005 708.00 128 CB Dateiname: -
(Code: Profi Dateityp: lGrachmpnunder Files VI I =
PROO1 Mo
PROO2 Mo
PROO3 De R
PR004 fial| = Ordner ausblenden Speichemn J l Abbrechen ]
UIE & } 4 ] [[«¥ >
|| Total ingredients . 2 0
1l Density 1.096 1.115 1.128 1.137 1.147 Density 1.042 1.46
Cost (per vol} 262.547 237.377 220712 259.187 233.816 21¢| | Cost (per vol) 178.088 263.877
Cost (per mass) 239.55 212.894 195.667 227.957 205.594 187 | Cost (per mass) 145.959 239.35
Recipe ratios in % Sum of recipe ratios (should be 100%).
I \ | 0

Number format: | 12345.67 | ¥ l Import input data from clipboard J { Auto mix (overwrite mixture) J { Auto mix (new mixture) J

- With 2 option:
* Select “No, Cancel”
* Click “File”
« Select: Folder
* Name the File
+ Select “Store”

Note that this format can be opened by the
GrafCompounder only
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Summary

\ With the GrafCompounder you have a
newly created tool, which allows you to
analyse a compound database using:

* Limits,
* “Weight” and
* “Trade off”
It is a formula simulation tool.

\ “Weight” and “Trade off” allow to fine
tune the simulation in case of conflicting
targets

\ Diagnose Tools show the spread /
distribution of ingredients / physicals in
the database

* Min and Max Values are shown as well

U ltis possible to merge different data sets
from different sources

* It is recommended to merge data with
soluble polymers only
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Summary

\ With the GrafCompounder you can see
the influence of each formula on the
result.

* Helps to track back to failure in the
data base

\ Cost of compound (Mass / Volume) are
calculated.

* Cost per mass can be used as a criteria
in addition to physicals

\ Quick analysis of the compounds, which
are the result of different criteria and
formulation inputs, enables you to make
fast and accurate decisions, saving you
time and money
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Summary

\ GrafCompounder recommendation

® Never ever go without a confirmation
experiment

® Analyze the difference between
measured and calculated data

m If deviation out of confidence intervall

W ook after faulty data in the
database

M Precision in Laboratory
W Investigate other sources for failure
® Use the calculated Formula as a start

in a “Statistic Experimental Design”
(DoE)

® Use DoE for process optimization in
Scale up

= Visit www.grafcompounder.com FAQ
page
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Summary

\ The formulas produced due to the
selection criteria correspond to the
general rules of compounding.

\ These formulas will show property
scores larger than the 95%
confidence interval compared to
those seen in the confirmation
experiment as long as
measurement errors in similar
range.

Dr. Hans-Joachim Graf 53



	PowerPoint Presentation
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38
	Folie 39
	Folie 40
	Folie 41
	Folie 42
	Folie 43
	Folie 44
	Folie 45
	Folie 46
	Folie 47
	Folie 48
	Folie 49
	Folie 50
	Folie 51
	Folie 52
	Folie 53

