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TEST REPORT 
BHARAT HEAVY ELECTRICALS LTD 
CERAMIC TECHNOLOGICAL INSTITUTE 
ELECTROPORCELAINS DIVISION 
P.B. NO. 1245 
BANGALORE-5(>() 012 
INDIA 
FAQ: AP GOSWAMI 

REPORT OF TFSfS ON ALUMINA POWDER 

Your Reference 
Ceram Sample(s) 

Date Reported 
Date Received 

SAMPLEN0.5 
950002026 

14-Sep-95 
31-Jan-95 

Order/Job No 
Date(s) of Test(s) 

'·· 

CEIMM 
RESEARCH 

NONE 
01-13-Sep-95 

MICROSCOPIC EXAMINATION REPORT 

An alumina bar marked sample No.5 was submitted for microstructural evaluation. The 
sample consisted of a dense alumina and glass on a pore free basis gave 72% and 28% 
respectively. Overall porosity was measured as 17%. The size distribution of alumina 
grains within the sample gave the following percentage proportions. 
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Alumina Grain Size 

2µm 
4µm 
6µm 
8µm 
IOµm 
12µm 
14µm 

Proportion % 

15 
35 
42 
6 
1 
0 
1 
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Authorised Signatory 

I h1 .. u·po1 f '"" '''"''" nndt•J fHlf ( .muhtron' nf J\11,11u""" ..tllfl u·l..tft'' onh fn tl1f' ... unplt•1,l f•''l''tl ,,, u·.pn11 .. 1lnhh '' f.tlt·n for tht• .. u' nJ.tc \ ol 

fht· ,,t1nphnJi( nolr·,, rlu .. '' fln1u· 111uk1 our "" 11 '"JWI \ '''"" f"h1 .. tt·pnrr 11111 .. 1 flol IM' rrptrnhu rrl u1 p.u r \\lfho11r rllf' "'f lflrn pt·t '"'''1011 ol 
'\; \\I \'i Allfl (.I· R \ \t l<r\l'.tl 1 h. 1111r mril 111 .nn "A• A' 111 l1•A1I 111 11m11·p1nrllf Af11111 111 1111· "'"'"' rn 1hr11 1111pl11 Aflllll' 

(:I· I<\ \I 1<1'\f',111 h '' lhr f'1 Alhlll( :\Allll' 11f Jl11fl•h ('1·1.11•111 l<f'\l'All h l.1111111'11 l<q(l'f1•11•rl Ill f.1tl(IA1trl '" f.-1:\:!:.1"1 l<q(l\fl'll'll Allfh!;" AhoH' 

' 

- - . 



• 

Ceram Research Limited 

Ceram Sample(s) 950002026 
Your Reference SAMPLE N0.5 

The comparison of the glass in the sample was determined by energy di~-persive analysis, 
results of which are tabulated below. Due to the fine grained nature of the glass, it is 
anticipated that the analysis include some of the alumina. 

-
Wt% Oxide Glass Area I 

Na20 0.78 
MgO 1.9 
Al20 3 65.l 
Si<>z 25.8 
K20 0.29 
CaO 5.2 
Ti<>z 0.59 
Fei03 0.75 
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Glass Area 2 Glass Area 3 

0.90 0.90 
2.1 2.4 
58.2 57.8 
31.7 31.5 
0.30 0.31 
5.8 6.0 
0.69 0.67 
0.29 0.37 

Glass Area 4 

0.62 
1.7 

66.8 
25.l 
0.22 
4.5 

0.62 
0.33 
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Authorised Signatory 



• 

CERAl\I RESEARCH LIMITED 

:7. \l (\ A 
(< ~ -·i~--

Dr. R. N. Whit<' 



~ 
@ 
NA MAS 
TESilNG 
No. 0013 

~llt"t'll' Ro;ul l't·nkhull 
Stokt·-on-Tn·nt ST! II.~ 

Engl.111d 
Td: + 11 ttll li'K:! r11:n 

F.1:\: T 11 (()) li':-1:! -11 :!:U I 

TEST REPORT 
UNITED NATIONS INDUSTRIAL DEVELOPMENT 
ORGANISATION 
CHIEF CONTRACTS UNIT 
PURCHASE AND CONTRACTS BRANCH 
OPERATIONAL SUPPORT DIVISION 
PO BOX 300 
A-1400 VIENNA 
AUSTRIA 
FAO : MR M KOHONER 

CE RAM 
RESEARCH 

REPORT OF TFSTS ON 90% DENSE SINTERED ALUMINA BARS 

Your Reference 
Ceram Sample(s) 

Date Reported 
DP/IND/88/0 
Date Received 

SAMPLE N0.5 CODE: 132B 
950006128 

14-Sep-95 Order/Job No 

30-Mar-95 Date(s) of Test(s) 

15-3-2136P/PROJECT 

01-13-Sep-95 

MICROSCOPIC EXAMINATION REPORT 

An alumina bar marked sample 5 code 1328 was submitted for microstructural evaluation. 
The sample comprised of a dense alumina and glass body. Volume proportions af alumina 
and glass on a pore free basis gave 78% alumina and 22% glass. Overall porosity was 
measured at 15%. The size distribution of the alumina grains within the sample gave the 
following prercentage proportions. 

Alumina Grain Size 

2µm 
4µm 
6µm 
8µm 
lOµm 
12µm 
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Proportion % 

18 
43 
31 
5 
2 
1 
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Dr RN White 
Authorised Signatory 
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Cerarn Research Limited 

Ceram Sample(s) 950006128 
Your Reference SAMPLE N0.5 CODE: 1328 

The composition of the glass in the sample was determined by energy dispersive analysis, 
results of which are tabulated below. 

Wt~ Oxide Glass Area 1 

Na20 1.4 
MgO 1.9 
Al20 3 52.0 
SiOi 35.6 
K20 0.47 
CaO 7.5 
Ti02 0.85 
Fei03 0.25 

Fage No. 2 of 2 

Glass Area 2 

1.3 
2.3 
55.9 
32.9 
0.48 
6.2 

0.63 
0.27 

Glass Area 3 Glass Area 4 

1.3 1.2 
1.6 1.5 

51.5 58.6 
36.3 31.4 
0.53 0.44 
7.7 6.0 

0.80 0.62 
0.32 0.26 

JG~tM-
Dr kN White 
Au~10ri.sed Signatc )' 
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