
i 
1 
I 

UR1981_01 

T ,. 
; , 
• 

.. : 
, I 

UNPUBLISHED REPORT 1987/04 

HERCULES Ii ~ vs Zr 

5. rn." JU& 

• 

• 
• 

'" II. '" ~oo '" :m '" , .. m ~&O '" Z. ---+ 

5 MnO MoO 

®~~[P)[H) ~ ~® ; ;~~ 1}6; 
lvvrvJ .... , ...... \ 1 ... 1 ~ . (.... . 3 0 .22 5 .41 

100705 49 \\rV1 n 1"rf1..Il 7 5 .61 0 . 17 6 . 1 
100706 49 W U U lIU 6 4 . 15 0 . 17 5.94 
100707 44 n c: AC:::: "t R 6.24 
100706 49 .69 0 .7 17: re~(Iii31ren 568 
100709 48.22 0 .71 20. l5~~l5L!.. 6 .07 
100710 58 .48 0 .6 17.! 3 .74 

Zr ' vs T,//OO vs Y*3 

BY 
MI CHAEL 

/ 

\ POWER 

\ 
,-__ ' *-,,~-~ ..... '..!+-'" ---->.\ ~, 

I" 
5cm 

'h 9 



1987/04. Graphing with Excel. 
tf Powe'r 

ABsrR.4cr 

ThlS mstructlOn manual teaches the user how to use the 
"Apple t1acintosh" personal computer to plot 'X-V' and 
'tnangular' graphs. The Apple uses the program "Excel" to 
store and manipulate data, and it is mainly this program that 
this manual is concerned with. It is assumed that the data to 
be plotted already eXlsts in the computer as an "Excel" 
worksheet, and that the user is familiar with basic "Mac" 
operations 
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INTRODUCTION 

Th1S set of lnstruct10ns aims to teach the user, by example, 
flow to use the "Apple Macintosh" to draw X-V and triangular 
graphs I have assumed that the User is familiar with the basic 
operations on the "Mac" such as 'clicking', 'dragging' , basic 
editing and so on. 

The grophing 1S mainly conducted using the program "Excer. 
but the program 'FIJI! p"il7t" is used when plotting triangular 
graphs. 

Even though th1S manual appears to be quite lengthy, it is 
for the most part taken up with "screen dumps", showing what 
the screen looks like at any particular moment. It is 
antiCipated that this feature will make the manual fairly easy 
to use. I have deliberately made the instructions for 
triangular graphing briefer than those of X-V graphing to avoid 
needless repetition. As such, I would expect people to master 
the techniques involved with X-V plots before tackling their 
trlangular counterparts. 

Finally I would like to acknowledge the help of Ralph 
Bottrill who initially taught me the bulk of this information, and 
who developed this tr1angular graphing method for the "Mac" in 
the first place. 
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Open Excel (assuming your disc holds an Excel file) 
- insert 'Excel- main' disc. 
- insert personal data disc. 
- 'double click' on personal data disc symbol 

to open It. 
- 'double click' on Excel file to be graphed. 

ego 'Mick chem data'. (diag 1 ) 
Excel data matrix will appear on the screen. 
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Edit lIiew Special 

Geoff chern-data 
15 items 

I 
G!?off chern data COpfj of Geoff chl?m data 

273K in disk 

I~ ~ 
Gec,ff's chem data/backup 

fCd1 @IJ 
z,..-· "tiS T1/1 00 \is St- /2 

Zr'V5 

HELL'tER ZR.lT j02 vs Nb /'1 HERC Zr IT i02 'is Nb /V BOCO Zr ITi02 '15 Nt-/'-;' 

Diagram 1. 
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Eg, Graph of Ti * vs Zr 
where 

Ti*=TiOz x 47,9/79,9 x 100 

Create a new column 
- A new column must be created in the Excel table to 

hold the values of Ti*. The first free column to the 
right of the Excel table is utilised for this purpose. 

- Make the leading empty cell of this column 'active' 
by 'clicking' on it. (diag 2) 

- Type in this column's name. (ego Ti*) 
- 'Click' on cell below. (diag 3) 
- Move left column margin to the right to give room 

for other columns. 
ie. move pointer onto the black vertical line at the 
bottom of the table and 'click and drag' it to the 
right. (diag 3) 

- This allows two seperate portions of the table to be 
independently controlled. 

- Adjust the columns so that Ti02 is on the L.H.S. and 
Ti* is on the R.H.S. (diag 4) 
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r ~ .. File Edit Formula Format Data Options Macro Window 
AL I 

Diagram 2. 
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File Edit Formula Format Data Options Macro Ulindow 
., 

AL2 

'Drag' this bar to the right to widen the left margin . 

Diagram 3 . 
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Diagram 4. 
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Define the column's formula 
- 'Activ~te' the empty cell immedi~tely below the new 

column's title by 'clicking' on it. 
- Type" =" ~nd then the formul~, noting th~t : 

a) The column's formul~ is defined in terms of the 
first f'l..'W of v~lues in the table. It is then copied for 
e~ch cell below it. 
b) When a formulll variable occurs as II column in the 
tllble it's leading vlllue is 'clicked' to include it in the 
formula. Eg. Ti02 occurs liS column C in the table. 
Therefore to include this llS 11 formula vllrillble, cell 
C2 must be 'clicked'. 
c) * = multiplictltion 

I = division 
d) B~ckets should be used for cl~rity. 
e) Mtlny 'inbuilt' functions tlre tlvtlil~ble to tlid you 

when constructing formul~e. 

Ref pp 231 'Excel User's Guide', 
pp 32 onwtlrds 'A~ys, Functions, and Mtlcros' 
book. 

- The formula wi11appellr at the top of the screen and 
may be edi ted in the usutll Mac way. (di ag 5) 

- When it is correct, the formula is entered by 
'clicking' on the tick at the top of the screen. The 
formula may be rejected by 'clicking' on the cross 
instead. 

Copy this formula down the rest of the column 
- 'Highlight' the column by pointing to this first value 

and 'dragging' the pointer down the screen whilst 
keeping the mouse button pressed. Reletlse the 
button when the column has been completely 
'highlighted. (diag 6,7) 

- Copy the formula down the column by selecting "Fill 
dOH-'ll" from the ':!"d,r!" menu. 

- 'Click' anywhere away from the column to 'unhighlight' 
it. 

- Move the pointer to the head of the column. 4-10 
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File Edit Formula Format Data Options Macro Window 
., 

AL2 =C2*(47.9/79.9)* 1 

Diagram 5. 

4-11 



., 
File Edit Formula Format Data Options Macro Window 

18R x 1 C 

Diagram 6. 
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r 
• File Edit Formula Format Data Options Macro Window 
60R x 1 C =C2*(47.9179.9)*10 

Diagram 7 . 
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Move the columns to be plotted onto the screen 
- Mtmipulote the left ond right windows so thot both 

the "Zr" and "Ti*" columns ore disployed on the 
screen. 

- 'Shrink' the table to give room for the chart on the 
screen. (diag 8) 

CrelJte lJ bllJnk chlJrt 
- ' Click '.JlIJ.IO .mm1J' .all iD 1M I,ble. (di og 8) 

This ensures thot the point (0,0) will be plotted 
rather than some stronge point involving the 
'tlctive' cell. The point (0,0) ctln be eosily removed 
from the chort loter. 

- Select 'nC'w" from the ·'l'ii'C'''menu. 
- 'Click' on '(;'1!6rt"then '~"" . 

- A blonk chtlrt will now appeor on the screen. 
Shrink this chtlrt and move both the chtlrt tlnd the 
ttlble around.the screen until both can be cletlrly 
seen. (diog 9) 

'ActivlJting' chlJrts/tlJbles 
- 'Click' on chort or ttlble to 'tlctivtlte' it. 

Define the type lJnd fonnlJt of grlJph to be plotted 
- 'Activtlte' the chtlrt. 
- Select the type of groph to be plotted by selecting 

from the ·661!ev:'J ..... menu. Eg. Scat tergrtlm 
- Select the formtlt to be used by 'clicking' in the 

tlppropritlte box. Eg. Log-Log, Log-Normtll etc. 
- 'Click' on 'OK": 
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File Edit Formula Format Data Options Macro Window 
., 

AM2 

Diagram 8. 
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,. " File Edit Gallery Chart Format Macro Window 

Diagram 9. 
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Select information to be graphed 
- The data to be graphed is defined by building up a 

"series" which identifies (in order) 
a) The name of the data points. 
b) The file from which the x-axis data is dr1:lwn. 
c) The exact co-ordinates of the x-axis data in 

this file. 
d) The file from which the y-axis d1:lt1:l is dr1:lwn. 
e) The eX1:lct co-ordinates of the y-axis d1:lta in 

this file. 
& finally f) The dat1:l series number. 

ie. Severn I different sets of d1:lt1:l points c1:ln be 
plotted on the same set of 1:Ixes by adding 
other series, with different numbers, to the 
grnph. 

- Eg. Plotting only Hercules data. (rows 48-54 in the 
table) 

- Select the ch1:lrt. 
- Type ".=SERIE~Y" 
- Enter the name of the dat1:l points in double quotes. 

Eg. "f{ERe li'* ~.:s .LT'" 
- Type 1:1 comma. (di1:lg 10) 
- 'Activ1:Ite' the t1:lble. 
- 'Highlight' the x-axis d1:lt1:l points to be plotted. 

The n1:lme of the file from which these points are 
drawn, and their position in the file, will 
autom1:ltic1:llly be added to the series. (di1:lg 11 ) 

- Type 1:1 comma. 
- 'Highlight' the y-axis data points to be plotted. 
- Type another comm1:l. 
- Enter the d1:lt1:l series number 1:Ind close the brackets. 

(diag 12) 
- If the series formula is OK then 'clicking' on the tick 

at the top of the screen will result in the grnph being 
plotted. Otherwise the formula can be rejected by 
'clicking' on the cross, or edited in the normal Mac 
manner. 4-17 



File Edit Gallery Chart Format Macro Window 
., 

SERIES("HERC Ti" vs Zr" 

Chartl 

1 
0 .9 
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Diagram 10. 
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File Edit Formula Format Data Options Macro Window 
7R x l C =SERIES("HERC Ti* liS Zr" ,'Mick chern data'!$AG$48: 

$AG$5 

1 
0,9 
0,8 
0 .7 
0.6 
0 .5 
0 .4 

~ 0.3 

~ 0.2 
0 .1 

~ 0 • :s 0 .9 0.95 1 1.05 1.1 

~ 

Diagram 11. 
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File Edit Formula Format Data Options Macro Window 
AM2 48: 

1 
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Diagram 12. 
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Removing the erroneous point (0,0) from the graph 
(Ref. First point in the ''cf''eIJte IJ blIJnk chIJrt" section of this 
report.) 

- 'Activote' the chort. 
- 'Click' on the point (0,0) to 'activate' it. It's series 

should appear at the top of the screen. (diog 13) 
- Check that the series spans only one cell of the Excel 

table. (diog 13) 
- Delete the series in the normal Moc monner by 

highlighting it ond pressing the <8ackspoce> key. 
- Enter this deletion by 'clicking' on the tick ot the top 

of the screen. 

EmbeJishments (diog 14) 

A) Rntllill u.. ;pII- adding text 
chtlnging tlxes 
odding tllegend 
adding an orrow 

8) er...tl'ft to; mlttllll - selecting objects in a chart 
formtltting tI chort 
formatting the plot area 
formotting tin oxis 
formtltting dtlta points and series 
formotting text 
formtltting tllegend 
formatting grid lines 
formtltting an tlrrow 

- All of the above embelishments tire extremely easy 
to carry out. Ptlges 171 to 181 of the Excel Users 
Guide summarise theseclellrly. 

- Firstly select the grtlph. 
- Enlllrge lind re-position the graph so thllt it fills the 

screen. 
- Follow the instructions in the Users guide. 4- 21 



Format Macro Window 
., 

r ~ .. File 
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Printing the gr8ph 
- Select 'Print" from the "ti'l~" menu. 

S8ving the gr8ph 
- Save an unnamed graph by selecting ':S"Io''e ,,5. .. "from 

the 'ri'l~" menu. 
-Save a ntlmed grtlph by selecting ':S"Io"~" from the 

'ri'l~" menu. 
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2) mgAOO'!lD1Lth, !p!lumD : 

Eg . Graph of Zr' vs Till 00 vs Y' 
where 

Summary 

Zr' =[ Zr/(Ti'+Zr+Y')] xl00 
Ti/l00 =[ Ti'/(Ti'+Zr+Y') ] x 100 
Y' = Yx3 
Ti' = Ti02 x (47.9/79.9) x 100 

- TrizlngulZlr grZlphs Zlre plotted by creZlting Zln extrZl 
two columns in the excel tZlble, which convert the 
three columns to be plotted into Zln X-V formZlt. 

- These X-V co-ordinates Zlre then plotted, Zllong with 
the co-ordinZltes of the triZlngle vertices. 

- The X-V Zlxes Zlre then removed Zlnd the chZlrt is 
transferred to "ll1/lplJint" to draw and label the new 
axes. The chZlrt is titled and printed. 

Generate the columns to be graphed 
- V', Ti', Zr' and Till 00 columns are generated 

according to the formulZle Zlbove, in the SZlme way 
thZlt was used when discussing X-V plots. (diZlg 15) 
(ref Section 1 : "C~l!t~ l! n~w LA o/l1mn" To "cop,.v this 
forml1/l! dol't'fl th~ ~st of th~ cO/l1mn" ) 

- DiZlgrZlm 16 shows the formulZle used to plot three 
columns A, B, C ,in a triangulZlr format, on an X-V grid. 

- Using these formulZle, "A8C:,IX" Zlnd ':48t:,=,1 Y" 
columns are generated. (diZlgs 17, 18) 

- Nb. A squZlre root function generZltes the vZllue of 
'root three' needed for the ':4&"=) Y" function. The 
method of using this function is ZlS follows. 
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r • File Edit Formula Format Data Options Macro Window 
., 

AQ56 

Diagram 15. 
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y B X=[ (C+8/2 )/(A+8+C)] * 100 

V=[J3/2 * 8/(A+8+C)]* 100 

A ..... -----~C- x 

Diagram 16. 

Scm .-1 
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File Edit Formula Format Data Options Macro Window 
., r 

AQ2 A02+AP2+AM2 100 

Diagram 17. 
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File Edit Formula Format Data Options Macro Window 
AR2 =«SQRT(3)12)*(AP2/(A02+AP2+AM2)))* 1 00 

Diagram 18. 
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11) Select 'P.!Jste fIJnctli;)n" from the "formlJ/.!J" 
menu. 

b) 'Scroll' down the list of functions until "SORT(j" 
is found. 

c) 'Click' on this function to 'highlight' it. (dillg 1 g) 
d) 'Click' 'OK" . 
e) Type "3'''. 
f) 'Click' pointer on the right hllnd side of the 

brllckets llnd continue entering the formulll . 

Enter the three vertex co-ordinlJtes. 
- The trillngle is plotted on 11 100 x 100 grid. 

Therefore the vertex co-ordinates are as follows: 

Vertex A - (0,0) 
Vertex B - (50,100-1312) = (50,86.603) 
Vertex C - (100,0) 

- For convenience these are tabulated separately 
undemellth the ':48C=.I..'(U llnd ':48C=·1 Y" columns. 
(dillg 20) 

- The columns are saved by selecting ':sDk'C''' from the 
"file" menu. 

CrelJte the bllJnk gruph 
- 'ActjVllte' an emp1y cell jn the Excel tllble. 
- Select "new" from the "Iile" menu. 
- 'Click' on the "cll.!Jrt" indiclltor, followed by 'O,f~' 

- Highlight the first format shown when "sc.!Jtter. .. " IS 

selected from the "g.!Jllery" menu. 
- Manipulate both the Excel table and the chllrt until 

both llre seen on the screen. (diag 21 ) 
- Delete the "active cell point" shown on the graph. 

(diag 21-23) 
(Ref. Section 1: ''/?emr.;)I,''ing tile em.;weoIJs point (C?,O) 
Ih."m tile gr.!1pl!" ) 
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Diagram 19. 

Format Data Options Macro Window 
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File Edit Formula Format Data Options Macro Window 

AQ66 

Diagram 20. 
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File 

Diagram 21. 

Chart Format Macro Window 
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File Edit Gallery Chart Format Macro Window 
., 

=SERIESC.,'Mick chern dBtB'!$AQ$66:$AQ$66, 1) 
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Diagram 22. 
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File Edit Formula Format Data Options Macro Window 

A066 =SERIES HELLVER",'Mick chern data 47,'Mick 
Miele chern data'!$AR$2:$AR$47 

Diagram 23, 
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Plot the dntn points 
- It is import~nt th~t the data points are plotted 

before the points defining the triangle, so that they 
will become the primary series and hence will be 
clearer on the graph. The Triangle points will be 
deleted later on. 

- For this ex~mple only the "Hellyer" data points will 
be plotted. (rows 2 to 47) 

- 'Activate' the chart. 
- Type" :::~'ERIE~Y"n4me o/series::" Eg. '1fe/~k'er" 
- 'Highlight' the Hellyer X and Y co-ordinates, (rows 2 

to 47), separated by a comm~. 
- Type 1l comma. 
- Enter the series number, 1, and close the br~ckets . 

(di~g 23) 
- 'Click' on the tick to enter the series if it is correct. 

Otherwise, correct it by editing in the norm~l Mac 
way before entering. 

Plot the trinngle points (diag 24) 
- Enter a second series, defining the tri~ngles' 

co-ordinates, in a simi1~r way to the first. 
- It is not necess~ry to name this series, in which case 
~ le~ding comm~ must be pl~ced ~fter the open 
bracket. 

- This series must be given a different number to the 
previous one or it will not be accepted. 

Remove the X-V nxes 
- Select "axes" from the "1.:'Il4rt" menu. 
- Clellr the six boxes which appear in the dialog box by 

'clicking' on any box with a cross in it. (diag 25) 
- 'Click' on 'OK" to get back to the chart. 
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r " File Edit Formula Format Data Options Macro Window 

AQ66 =SERIES(,'Mick chern dete'!$AQ$63:$AQ$65,'Mick chem 
dete'!$AR$63:$AR$65,2 

HElLYER 

• ' .. • 
• • • • • • • ... :,.:. .... . ..\ • • • 4 • 

• • 
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Diagram 24, 

Scm 
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r • File 

AQ66 
Micle chern data 

Category RHis 

Show -------, 
DRHis 
o Major Grid lines 
o Minor Grid lines 

Diagram 25. 
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F'reptJre the chtJrt tor trtJnster to r-ullplJlnt" (dlag 26) 
- Mjust the djmensjons of the graph on the screen 

untO jt js an egYOateral trjang~. 
- This may be a "fiddly" job but it is worth 

persevering. 
- Don't make the graph too big or you may experience 

troubles when trying to join the vertices later on. 
- Use the ':S-.m~· "s, .. " command from the "ti/If" menu 

to save and name the graph. 

TrtJnsfer the grtJph to -Ful/plJint" (to draw and label the 
axes etc. ) 

- This is a two-stage process : 

tJ) TrtJnsfer from Excel to scrtJpbook 
- Select the '<.-op,,v c/wt ... " option from the 

"Mit" menu. 
- 'Click' on the 'j1ss/zQlf'n on st.:n:lfn" box. 
- Select the ':S-cropbo<-¥.:" from the "lJPpllf" menu. 
- Peste the chert into the scrapbook by selecting 

';o4Stlf" from the ''tfdlt'' menu. 
- Quit the Excel file by selecting "quIt" from the 

"ti/If" menu and 'clicking' the "close box". 
- Close the rest of the open files on the desk top 

by 'clicking' on their "close boxes". 

b) TrtJnsfer from the scrtJpbook to -Ful/plJint­
- Open "Fullp"int" by 'clicking' on the "h"rd d1'sc~ 

"[lfl'pllics ti.."ldtf{'~: "Fp"int ti...,ldlfr" end 
"FullplJint" icons respectively. 

- Select fJ"Stlf" from the "lfdlt" menu. 
- A copy of the graph will now eppear within a 

moving rectangle on the "Fullp"int " screen. 
(dieg 27) 

- This rectangle is removed by 'Clicking' outside 
of it. 

- Diagram 28 names the major tools used in 
''Fullp"int': 
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,. • File Edit Gallery Chart Format Macro Window 
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Diagram 26. 
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Diagram 27. 
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rr= 

I r iit~~olll iasso -+ <- selection 

scroll -+ <- text 
window menu full screen 

area fill -+ +- spray paint mode mode mode 
brm,h -+ +- pencil 

lines -+ 
current 

<- eraser pattern patterns 
0 • J. " r 1 filled 

I 0 • hOllow) 
shapes 1 c:? V J shapes 

~ « - [ 1 no Short Cuts 
border -+ v= } line & border - wid ths, m~ltiple [ ) - copy spacing Cancel 

Diagram 28. 
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Hints in using -FullplJint N 

- If you mtlke tl misttlke select 'undo" from the "edit" 
menu to htlve ~lnother try. 

- The ptlinting ctln be moved tlbout by using the "scroll 
btlrs" tlt the screen side ~nd bottom, or by 'drtlgging' 
it wi th the "scro 11 h~nd" . 

- By selecting "showPtJ[les. .. " from the 'goodies" 
menu the whole p~ge (~s printed) c~n be seen. 

- The painting c~n be centred on the page by dragging 
it around in this mode. 

- In the same way the portion of the page shown on the 
screen can be adjusted, in this mode, by 'dragging' 
the dotted rect~ngle ~round the p~ge . (diag 29) 

- Individual objects can moved around the screen by 
encircling them with the selection lasso,or rectangle, 
and 'dragging' them into position. This technique is 
very useful for positioning text. (di~g 30) 

DrDwing in the triangular axes 
- 'Click' on the bottom 'hollow shtlpes' symbol in the 

toolbox. This tool drtlws connecting lines between 
~ny points you 'click' on. 

- Connect the centres of the circles defining the 
triangle using this tool. 

- 'Click' on ~nother tool, (eg. the pencil), to esc~pe this 
mode. 

- Now that the triangul~r axes are complete, the 
circles ~t each vertex of the triangle c~n be deleted. 

- Using the pencil, 'click' on or ne~r one of the circles, 
to select that are~ . (diag 31) 

- Select 'to/bits" from the "qoodl"es" menu. This 
mtlgnifies the selected aretl to tl point where the 
individutll pixels c~n be seen ~nd m~nipul~ted . 

- The pixels forming each circle can be deleted by 
'clicking' on them, (diag 32), whilst additional pixels 
c~n be added to a point by 'clicking' there. 

- 'Click' on the screen insert, (~rrowed)} to 'exit' from 
"t;,tblts" . 
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Adding text to the gr"ph (diag 33) 
- The graph can be titled and the axes labeled by 

selecting the text symbol , the letter A,from the tool 
box. 

- FOllt and St,~'I,;> settings can then be made in the 
normal Mac way. 
(Eg. Bold 18 point Geneva - labelling 

Bold 24 & 36 point Geneva - title ) 
- 'Click' on the position where the text is to be placed. 

Type in the text, and enter it by 'clicking'. 

Save the gMiph : 
- By selecting ".s-:'k'';> 11$. .. " from the "til,;>" menu. 

Nb. Be sure to give the graph a different name from 
the Excel chart that it is based on. 

Print the gr"ph : 
- By selecting 'Prillt" from the "til,;>" menu. 

Quitting -ful/p6int'" 
- After saving the graph, if neccesary, 'click' on the 

'close' box in the top left hand comer of the screen. 
- Select "quIt" from the "til,;>" menu. 
- Close all other open files. 
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