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RRL BHOPAL AT GLANCE

8D Divisions

- (i) Building Materials

- (i) Metallurgy & Materials
(iii) Minerals

(iv) Resources Development

" Committed since Jan.1990 - Rs.115.00 lakh
Realised since Jan.1990 - Rs. 54.00 lakh
Number of Externally funded Assignments since Jan.1990
Consultancy
Public Sector, Govt. Agencies Seven (Rs.8.25 lakh)

Private Sector One (Rs.0.32 lakh)

Sponsored/Joint projects

Public Sector Four (Rs. 08.277 lakh)
Private Sector Two (Rs. 10.50 lakh)
Govt Agencies One (Rs. 04.98 lakh)
~ Grant-in-Aid Nineteen  (Rs. 82.81 lakh)

: Mahpower as on 31.3.1992

'_ *ECF - External Cash Flow

~ Scientists GrlvV 43 Ratio of Gr.IV + Gr.lll to the
Scientific & rest =1:1 asrecommended
Technical Staff Grill 20 by CSIR
Total staff 125
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RRL,

OUR LINKAGES

To ensure user involvement from inception to various stages of devel
opment, RRL undertakes contract research projects, consultancy and othe
technical services of Govt. Agencies, industry, public undertakings an
institutions. Some of our active linkages are mentioned below:

Central Govt. Deptts. Agencies and Institutions

Dept of Mines, Indian Bureau of Mines, DST, Ministry of Urban Devel
opment, HUDCO, ISRO, DMRL, ICAR, CIAE, CGWB, NABARD, lISc, IS

MP State
MPCOST, MP State Mining Corpn., State Water Resources Deptt. Dis
Administration in Tribal Regions.

Industrial Sector including PSE's, private and local industry

‘BHEL, BALCO, CMPDIL, DMRL, NTPC, HZL, CMC, TISC
M/s OCL Ltd., M/s PWL, Bhopal, M/s GEI, Bhopal
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Prof. T.C.Rao

DIRECTOR'S REPORT

PREAMBLE

It is a great privilege to present this progress report of
Regional Research Laboratory, Bhopal which covers a
period from January, 1991 to March, 1992. During this
period, the Laboratory has sustained a steady growth rate
interms of its R&D activities and infrastructure development
which was essential to provide a guided momentum and
consolidate the organisational strengths. This was particu-
larly so after the post 1989-90 period, when most of the
much needed support, guidance and directives were forth-
coming with abundance and certainty. Thus a conscious
effort was made to galvanise the Laboratory into a vibrant
and responsive set up. It is heartening to report that these
efforts have started yielding results and would have a long
term bearing on the future of the Laboratory.

The hallmark of the Laboratory activities during the
period is the successful credibility building phase as evi-
denced by a large number of externally funded assign-
ments. Till recent years the external cash flow (ECF) had
aggregated to about Rs.10.00 lakhs since the inception of
the Laboratory. From January, 1990 the ECF (sanctioned
and committed) has increased to over Rs.100.00 lakhs
though the strength of scientists has hovered around forty.

R&D HIGHLIGHTS

As mentioned earlier (Progress Report-1990), the Labo-
ratory structured the R&D programmes under the following
four Divisions: .

Building Materials
Metallurgy & Materials
Minerals

. Resources Development




RRL

A salient feature has been the shift towards user involvement through Memorang
Understanding (MoUs). Three such MoUs were executed during the period.

While details of the R&D projects are covered elsewhere in this report some signifi
developments are highlighted in the subsequent sections.

® Building Materials

RRL carried out studies on alternate/low cost components like sisal cement ro¢
sheets, hollow/solid cement concrete blocks, clay flyash bricks, stabilized mud blocks,
mud polymer door panels etc. These materials developed by the Laboratory were uset
the construction of low cost demonstration houses in and around Bhopal.

The Clay - Flyash Brick manufacturing technology reports were submitte
NTPC Rihand Nagar and NTPC Korba after laboratory trials of their respective site samy

One of the main thrusts of activities in this area relates to :

- Training in the area of Building Materials for Low Cost Housing,

- Improvement of rural economy in housing sector through R&D on lo
available materials by using them as low cost building materials.

RRL is playing very active role in the area of training-cum-demonstration program
for rural masses. At the same time training programmes were conducted for Grad
Engineers & Diploma Holders in Civil Engineering to promote RRL technologies at di
level with joint collaboration of CBRI Roorkee and CSIR Poly-technology Transfer Ce

Bhopal.

® Metallurgy and Materials

The Laboratory and Bharat Heavy Electricals Ltd., Bhopal, have strengthened ¢
active collaboration and work was carried out on four assignments during the
Improvement on welding of ETP Copper short circuit rings used in AC machines has
the development of a unique welding process based on modified weld- joint design. Th
process, targeted to achieve zero defect welding, has proved successful in the shop
production.

Studies on bonding characteristics of white metal pad to mild steel in thrust be;
were completed and demonstration trials are being undertaken in BHEL.

A Memorandum of Understanding was signed amongst RRL Bhopal, BHEL E
and M/s Permali Wallace Ltd. Bhopal, for the development of new fibre glass rein

plastic material for gear cases of traction motors.
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tries, Bhopal, an ancillary to BHEL, which has led to improved and internationally competi-
tive ‘G’ finned heat exchanger tubes.

Similarly, the Laboratory has entered into technical collaboration with M/s Orient
Cerawool Ltd. (a licensee of M/s Premier Refractories & Chemicals, USA) for the develop-

I

L

j The Laboratory successfully completed the work for M/s General Engineering Indus-
|

|

| ment of semi-commercial process for manufacture of porous ceramic fibre preforms.

l

® Minerals

Encouraging results have been obtained on Beneficiation of Siliceous Rock
| Phosphate from Hirapur in M.P. P,O, content upto 30% (from as low as 10-12%) and
i SiO, content reduction to less than 10% have been possible. Pilot plant trials are being

planned with the association of Indian Bureau of Mines, Nagpur. Dept. of Mines and M.P.
Council of Science & Technology are funding this project.

TISCO, Jamshedpur has sponsored a project on "Modelling and performance of
Vorsyl separator' for coal beneficiation.

The advisory consultancy assignment for Computer Maintenance Corporation, Cal-
cutta, was completed.

@ Resources Development

: Resources Development Division of RRL is presently carrying out Groundwater
Modelling Studies on Tawa Command Area in Hoshangabad District. Two field surveys
were completed in the command area with a view to identify waterlogged areas and suggest
suitable schemes for solving the waterlogging problems based on aquifer characteristics.
This work is being carried out in association with M.P. State Water Resources Dept. and
Central Ground Water Board. The Division is exploring avenues for interaction with some
overseas Institutions in this area of activity.

SOCIETAL MISSIONS

RRL has completed a series of programmes intribal areas including training of artisans
and on-site demonstration of RRL's improved technology of bell metal castings. Pres-
ently the Laboratory is carrying out work on improvement of traditional blacksmithy
techniques, in vogue in tribal areas.

Support to metal based industries in tribal regions, extension activities in low cost
housing and natural resources data management system at block level (with village as a unit)
are the proposed activities which reflect the aspirations of RRL Bhopal in fulfilling its mandate
to cater to regional S&T needs.




INFRASTRUCTURE AND CAMPUS DEVELOPMENT

Efforts were made to strengthenthe S&T base and augment the general infras
in order to sustain the initiatives for attracting newer projects, and to alleviate press
the available Laboratory space and services respectively. ‘

Main additions to major R&D facilities included mineral processing equipm
Hydrocyclone test rig, Heavy medium cyclone test rig, Column flotation etc. Som
sophisticated equipment like XRD, SEM, Tribology Labs. were updated. A unit for
analysis has been added to the existing XRD unit. A computerised hystersisgr
characterization of magnetic materials has been installed.

Library and associated services were extended with emphasis on procurel
literature/reprints through computer based searches and email, thus effecting econ

Some of the new works in progress and or nearing completion are
Extension of Foundry Shed
Installation of a sub-station

Water supply and laying of underground LT po,wer cable in the b
complex and rewiring phase-Il

Construction of 16 Scientists' Apartments and ancillary works Horti-
tree plantation. '

OTHERS

During the year 1991-92, CSIR planned to conduct six Lead Conferences spreé
the country. It is heartening to report one of the most significant events during the ye
the CSIR Golden Jubilee Lead Conference on 'Science & Society' held in Deg
1991 at RRL, Bhopal. This in fact was a recognition by CSIR of the important &
Laboratory has to play in the region. The Conference was a unique event in the §
Madhya Pradesh and eminent Scientists, technologists, planners and academicians
pated and deliberated on the theme of the Seminar. Held under the joint auspices o
M.P. Council of Science & Technology, the Conference truly bore manifestations!
linkages amongst research Laboratories, Govt.Deptts./ agencies, voluntary organisa

Dunng this conference discussions were held by Dr. SK. Joshi, Director € ¢
CSIR, with the Hon'ble Chief Minister M.P., Shri Sunderlal Patwa to identify actionf
application of S&T solutions to problems of tribal/backward region of the state, part
Bastar District. DGSIR has identified RRL to coordinate these activities with other CSIF
ratories. Dr. B.D. Tilak, Former Director, NCL, Pune has kindly consented to prep:
action plan. ‘
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A close cooperation and support fromthe M.P. State Govt. has been a salient feature
the year. It is gratifying to report that His Excellency the Governor of M.P. Shri Kunwar
hmood Ali Khan, Hon'ble Chief Minister of M.P. Shri Sunderlal Patwa, Hon'ble Minister of
for Science & Technology Shri B.M. Agrawal, Secretaries and Senior Officers of M.P.
te Gowt. visited RRL, Bhopal.

, RR{. hosted three important seminars during this period viz., "Workshop on Recent
vances in Water Resources Management', 'National Convention of Electrochem-
', and 'R&D Needs of Metallurgical Industries in M.P." In addition, a large number of
ed lectures and internal seminars were conducted. Research publications in prestigious
mals and conferences, patent applications, testing and analytical services and trainings
ave helped to sustain a professional outlook of the Laboratory.

: Avery distinguished'Research Council, Chaired by Dr. P. Rama Rao, Secretary, DST,
rovided guidance and directions. The activities of CSIR Technology Advisory Board (TAB)
- Materials Sciences & Technology are now being coordinated at RRL, Bhopal.

~ The support from Dr. S.K. Joshi, DGSIR, and CSIR Headquarters, the Research
,Councnl and the M.P. State Govt. agencies is gratefully acknowledged. A very encouraging
feature has been a close interaction with M.P. State Deptts. and agencies. This has been
‘mainly possible due to continued support by Dr. D.N. Misra, Director General, M.P. Council
of Science & Technology. Seed support to many S&T programmes of relevance to regional
development was extended by the Council.

: ~ The scientists and staff of the Laboratory combined vigour and dedica’ﬁdn inachieving
“high professional standards, progress and growth of the Laboratory.

b
Prof. T.C.Rao ™
Director, RRL, Bhopal
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- PROJECT DETAILS




BUILDING MATERIALS DIVISION

This Division carried out work on five assign-
ments of a total external funding of Rs.16 Lakhs. Also
two in-house projects namely, "Development of red
mud polymer composite material for building compo-
nents" and "Characterisation of sisal fibres under dif-
ferent conditions" were underway for which propos-
als were sent to Ministry of Urban Development and
MPCOST respectively.

The Division interacted with MOUD, HUDCO,
NTPC,MPCOST, MP Stateagencies,and CBRI, Roorkee
for ongoing and proposed projects.

Title Pilot Plant Studies of Sisal Cement Roofing Sheet

Sponsor : Ministry of Urban Development

Objective . Substitution of health hazardous asbestos fibre by natural fibre (Sisal
i Fibre) for corrugated roofing elements

1' Status

~ Alarge number of sisal cement corrugated roofing sheets of various sizes ranging from
~1mto 2.5 minlength and 1 min width were made and used as roofing element in various
" low cost houses constructed by RRL under MOUD project and 35 point action plan pro-
- gramme of CSIR.

Comparative studies of sisal fibre cement sheet and asbestos cement sheet were also
carried out by measuring their water absorption, breaking load, weathering, waterimpermea-
- bility, acid resistance, frost cracking, deflection, impact strength.

Ratio of cement and sand, to fibre content, water cement ratio, length of chopped fibre,
casting pressure, curing time, alkali resistant polymeric coatings and their effect on flexural
- strength has been studied to arrive at appropriate mix proportion. Typical flexural strength
. recorded on sheets produced on a 100T hydraulic press are shown on the following
- Table-1.




TABLE-1 : Flexural Strength of Sisal Cement Roofing Sheets

S.No. Loading Flexural Strength in Kg/cm?
Kglcm?
7 Days 14 Days
1 2.00 2.90 3.00
2 225 2.90 3.06
3 2.50 2.98 3.08
4 2.75 2.98 3115
Title : Low Cost Cementitious Binder from Red Mud
Sponsor : Ministry of Urban Development
Objective :  Development of economically viable technologies for the

of low cost cementitious binders for construction work

Status

Various samples were prepared and fired at temperatures 700°, 800° and
samples are being evaluated for their physico-chemico-mechanical properties.
ment installed include ball mill, testing equipment and kiln for calcining the raw
making pozzolona ash.

Title : Laboratory Trials for the Manufacture of Clay Ash Bricks wi
NTPC Pond Ash and Flyash

Sponsor : National Thermal Power Corporation

Objective : Study of characteristics of raw materials and lab scale trials

manufacture of clay ash bricks

Status

NTPC has funded two assignments for utilisation of NTPC pond ash andf
Korba and Rihand Nagar for the manufacture of clay ash bricks.

In consultations with NTPC representatives sites for brick plants were id
soil and ash samples were analysed for chemical composition, X-ray studie
spectroscopy DTA, Particle size and Plasticity limits. Reports have been s
further trials at the respective sites.
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Sisal Cement Roofing Sheets Produced on 100T Hydraulic Press




20

Title : Development of Red Mud Polymer Composites Material for
Building Components

Nature : Inhouse

Objective : Development of building material components from natural
and red mud reinforced polymer composite

Status
To develop the red mud sisal fibre reinforced building materials com
interfacial phenomena i.e. bond characteristics between sisal fibre and p

investigated and polymeric coatings were developed to improve the interfacial

Some results on bond strength, chemical resistance, weathering, therm
and flexural strength are shown in Table-2.

TABLE-2 : Properties of RMP Composites

S. | Materials Density | Water Impact
No. absorp- strength
tion
gm/cc Y% j/mm2
il Polyester (PE) 1.17-1.19 | 0.34 0:35
Z. PE + Red mud (RM) 1.40-1.43 | 0.46 0.21
3 PE + RM + fibre 1.59-1.62 | 1.00 0.41
chopped (FC)
4. PE + RM + fibre 1.60-1.63 | 1.20 0.31
woven (FW)
5. PE + FC 1.18-1.20 | 1.53 0.24
6. PE + FW 1 19-121 370 -
78 PVC 1.40 1.40 -
8. Wood ' 0.50-0.60 | 20-25 -
Title : Characterisation of Sisal Fibres under different conditions
Nature : Inhouse
Status

Experimental results obtained so far on the characterization of sisalf
indicated that sisal fibres should be classified on the basis of the age of the plan
inthe values of standard deviation of strength data opens the field to use sisalfib
composites with higher degree of reliability.

Improvement in the mechanical strength of sisal fibres at 80°C w
Microstructures of the fibres, fractured at 800°C showed the brittle failure offi




ETALLURGY & MATERIALS DIVISION |

This Division was engaged on fourteen assign-
ments of atotal external funding of about Rs.34 lakhs.
In addition two in-house projects namely, "Develop-
ment of Zinc-Bromine Batteries™ and "Quality upgra-
dation for better performance of critical parts of agri-
cultural machinery" were underway for which pro-
posals were sent to DNES and ICAR respectively.

The Division is presently corresponding with

~ overseas agencies, major organisations/industries

like BHEL, HZL, TELCO, CMPDIL and local industries

for exploring avenues of interaction in terms of major

projects, research support, technical services and
such other assignments.

Title : Improving the Quality of "G’ Finned Heat Exchanger Tubes

Sponsor : M/s General Engineering Industries, Govinapura, Bhopal

Objective : To develop an in-house company standard for the "G" finned heat
" exchanger tube that would result in improving the quality

Status

M/s General Engineering Industries (GEI), Bhopal, a manufacturer of 'G' finned heat
exchanger tubes entered into a Memorandum of Understanding with the Laboratory, for
evaluating the bonding of 'G' fin with the heat exchanger tube through metallographic stud-
ies and mechanical properties.

The groove geometry and the dimensions of the groove of the "G’ finned tubes i.e.,
groove width and groove depth were measured and defects/irregularities such as voids at the
interface of fins and the tube were also examined. Bond strength (pull-out load) between fin
and tube was evaluated using a modified process suggested by RRL Bhopal (Fig.1 a,b).

This assignment has been successfully completed. As a result M/s GEIl can suitably
modify the existing technology and improve the quality of "G’ finned heat exchanger tubes to
international standards.
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Fig 1 (a) : Voids at the interface between fin and tube

Fig 1 (b) : Improved "G" finned tube showing good bonding at interk
between fin and tube
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Title : Process Improvement of Welding Annealed Copper Used as Squirrel
Cage End Rings for AC Machines
‘Sponsor :  Bharat Heavy Electricals Ltd., Bhopal
~ Objective : Improvement in the welding process to reduce rejection to the minimum
Status

Major project work was completed and shopfloor trials using the suggested modifica-
tions were carried out (Figs.2 a,b,c). The report is prepared in a format as desired by BHEL.
A paper titled Quality and Productivity Improvement of ETP Copper Welding - An Experi-
mental Study has been published in BHEL Journal.

Title : Bonding Characteristics of White Metal Pad to Mild Steel in Thrust
Bearing '

Sponsor : Bharat Heavy Electricals Ltd., Bhopal

Objective : To study into the causes of debonding of white metal pad to mild steel in

thrust bearing especially with ageing and suggest ways and means to
alleviate the problem of debonding

Status

Extensive work on tinning and babbitting were carried out on steel samples supplied
by BHEL. Processing parameters for tinning and babbitting were established for obtaining
- good bonding of babbitted steel samples. A number of components in sizes 70 mm x 20 mm
x 12 mm and 200 mm x 150 mm x 50 mmwere tinned by adopting the new process advised
by the Laboratory.

After tinning, babbitting was carried out by casting in a bottom filling/pouring mould
designed and fabricated at RRL, Bhopal. Defect free good bonding at the interface of the
lining material and steel pad was obtained.

The project has been successfully completed at the laboratory scale. Demonstration
of this process at BHEL works is being undertaken.

Title :  Developmentof Suitable FRP Material forthe Gearcase of Traction Motor

and to Make Prototype Gearcases
Sponsor :  Bharat Heavy Electricals Ltd., Bhopal
Objective : Todevelop/identify FRP material suitable for making prototype gearcase

for traction motors used by Indian Railways
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Fig 2 (b) : Welded SC ring ready for NDT
'“;i L (BT - =

PR AT e

Fig 2 (c) : Shopfloor trials at BHEL
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‘As mentioned earlier an MoU was entered amongst BHEL, M/s Permali Wallace Ltd,
and RRL Bhopal. A technical report on development of FRP material was prepared
bmitted to BHEL for approval. This report was approved by BHEL,Bhopal. Design of
ar case parts was done with the help of BHEL. Drawings of FRP gear case have been
d over to M/s Permali Wallace Ltd. as per MoU.

Next phase of fabrication of gear cases at the works of M/s Permali Wallace Ltd. as per
U is being undertaken.

Development of Half Clamp Component by Squeeze Casting Process
Bharat Heavy Electricals Ltd., Bhopal

To establish the process of squeeze casting for manufacture of half-
clamp initially and to demonstrate the efficacy and advantage of the
squeeze casting process over the present practice of permanent mould
gravity die casting for manufacture of non-ferrous castings

Steps have been taken to procure of dies required for the experiments. Die designers
ere called and the drawings were finalised.

- After receiving the squeeze casting dies trials are expected to commence for
abrication of the component.

Tensile Properties of Aluminium Alloys at Elevated Temperatures
. (1SS:617,1975; BSS:LM13)

Sponsor : BALCO, Korba

Objectives : (i) to evaluate tensile properties of aluminium alloys at different tempera-
tures upto 473 K and

(i) to optimise the heat treatment cycles for proved tensile properties
at elevated temperatures

Status

| Three sets of Al-Si (LM13) alloy, designated as Heat I, Il and Ill were received from
BALCO, Korba with various concentration of Ni (0.8 - 1.3%). Aim of the project was to find out
the effects of temperature (upto 200C) on the tensile strength of alloys and also to optimise
neat treatment cycle for improved mechanical properties. Results showed that the samples
‘made out of Heat. 1l were found to show superior properties than those of Heat | and
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MoU was signed amongest RRL, BHEL and M/s Permali Wallace Ltd. B
for the project on FRP Gea-rcases

MoU with M/s Oriental Cerawool Ltd. Lakhtar
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Heat lll samples. Heat treatment of Al- Si alloy altered the morphology of eutectic silicon from
faceted in cast alloy to near-spherical in heat treated condition. Tensile strength and
elongation were found to increase due to heat treatment. Fractorgaph of as cast alloy
revealed well faceted particle appearance resembled to eutectic silicon, while, the fracto-
graphof heat treated alloy revealed smooth silky areas and semi-dimple pattern reflecting the
fracture mode to be shifting towards ductile (Figs.3 a,b).

Title : Effect of Inclusion Content on the Mechanical Properties and Deep
. Drawability of Al-alloys
Sponsor : BALCO, Korba

Status

Deep drawing is a metal working process in which a flat sheet of material is formed into
three dimensional products. This project involved characterisation of various parameters
which affect deep drawability of Al-alloy sheets of various thickness. Al alloys, ISS:19000 and
1SS:64430 were used in the present investigation. Anisotropic (normal and planar) parame-
ters, inclusion content, size of inclusions, roughness parameters etc were evaluated (Fig.4).
- The height of the ear was measured by Erichsen cup test.

Title :  Development of a Process to Make High Integrity Castings of Aluminium
alloy - SiC Particle Composites

Sponsor : DMRL, Hyderabad

Objective : To develop high integrity castings of Al alloy SiC particle composites

using solidification processing techniques

- Status

A combination of vortex method as well as squeeze casting techniques was adopted
to synthesize the castings. Satisfactory metallography and mechanical properties of the
composites so prepared, were observed.

Table-3 shows the mechanical properties of the base alloy as well as the composite.
- The influence of pressurized solidification on the properties can be noted.

Table -3 Mechanical Properties of Base Alloy and Composite

uTsS El Hardness
MPa BHN
2124 + 1 Mg~ 175 4.6 , 95
2124 + Mg + 10%SiC
- Gravity Cast 100 2.0 110
Squeeze Cast 180 3.0 133
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Fig 3 (b) : High temperature (200C) tensile fracture surface of heat t
Al-Si (LM13) alloy

=

So o
icrograph showing distribution of i
(155:19000), sample thickness 1.54mm

Fig4: M
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Title : Utilisation of Bluedust of Bailadilaas a Starting Material to Produce Hard

Ferrites
~ Sponsor : MPCOST, Bhopal
Objective :  Assess the feasibility of using bluedust for obtaining excellent magnetic
' properties

Status

Anew composition of hard ferrites with the addition of a constituent that promotes liquid
phase sintering was prepared. The composition referred to as G.BSF was prepared in a 500
gm lot by mixing the constituents in appropriate proportions, and dry milling was carried out
for 10 hours in a steel ball mill. Compacts of diameter 31.68 mm out of the mixture were
prepared and calcined at 1050C for two hours in an oxidising atmosphere. The calcined
product was again wet milled, mixed and finally made to compacts of diameter 12.70 mm
applying load of the order of 7 tonnes in a hydraulic press. The compacts were sintered at
temperatures between 1200 to 1250C for different durations maintaining identical heating
and cooling cycles throughout the experiment.

Table-4 shows the density and shrinkage properties of the sintered compacts which
were examined in both optical and scanning electron microscopes after polishing. Conven-
tional methods of ceramic polishing was undertaken in all the cases.

Preparation of oriented ferrites is in progress by pressing the calcined products in the
presence of a magnetic field. For this die and punch assembly are being fabricated.

Mean while one of the manufacturers of hard ferrites M/s Morris, Pune has agreed to
prepare some commercial hard ferrite components from the calcined product made by RRL.
Two compositions BSF and G.BSF were prepared in 3Kg batches. These materials will be
sintered at Pune and evaluated for their magnetic properties.

Table-4 : Density and Shrinkage properties of G.BSF ferrites

Sintering Par. Volume Shrinkage Density Change
Temp./time(m) % Yo
1200/30 15.48 16.98
1200/60 _ 16.84 19.79
1220//30 16.90 14.06
1220/60 14.72 16.44
1220/120 ' 18.68 2172
1250/30 20.28 17.34
1250/60 20.39 23.54
1250/120 22.03 26.06
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Title

Sponsor
Objectives

Status

Work on development and characterisation of Al-ceramic fibre compsite
infiltration process is underway. Alumina- ceramic fibre for the present explorator
later this will be repeated for SiC Whiskers.

A 150 T hydraulic press has been used for experiments and AMMCs of
shapes have been successfully produced (Fig.5). Characterisation of the
produced has also been undertaken to investigate the process complexities.

Development of Aluminium Metal Matrix Composite Materia
space Applications

ISRO

(a) Development of large scale process technology for 2024
alloys SiC whisker composite by squeeze infiltration route fo
enhancement of yield strength and Youngs modulus over the
target properties 30% in excess of base metal with the use
combination of work hardening and heat treatment.

(b) To study the possibility of making 2.0 mm thick 2024 Al-SiC
sheet by rolling of squeeze infiltrated composites.

Fig5 : AMMC with ceramic fibre reinforcement
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Also AA 2024 aluminium alloy and porous preforms made from aluminium silicate
fibres have been used as matrix and reinforcing element respectively.

Title : Quality Upgradation of Black Smithy Technology for Rural and Tribal
Areas of Madhya Pradesh

Sponsor : MPCOST, Bhopal

Objectives : (i) Toupgrade the process technology of the rural and tribal Blacksmiths

(i) To improve the agricultural tool life by suggesting and demonstrating
asimple, scientific way of tool making and heat treatment in order to meet
the demands of the farmers

Status

Visits at various places in Damoh and Bastar were undertaken to identify.in consulta-
tion with MPCOST, Bhopal to understand the process technology and problems associated
with this craft. Sample collection for investigation has been completed. Demonstration of im-
proved technique of heat treatment of tool making at the identified sites is being undertaken.

Title : Improvement in Wear Life of Some Farm Implements
Sponsor : MPCOST, Bhopal
Status

Soilengaging farmimplements such astillerblades, reaperblades etc. fabricated from
plain carbon steels fail quite frequently in the field. It has been observed that wear related
failures of the components due to the abrasive action of the soil particles are largely
responsible for their frequent replacement.

An attempt has been made by RRL to identify the reasons behind the failure of such
components and to improve the life span of the same. A range of mechanical properties and
microstructure of various grades of steels for fabricating the implements were developed by
~ subjecting them to various heat treatment cycles. Abrasive wear studies of the steels and the
components indicated that an appropriate combination of mechanical properties and micros-
tructure is required for a steel to possess good abrasion resistance leading to longer life of
the implements. The study is expected to be useful to local manufacturers vis-a-vis users.
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Title :  Development of Zinc-Bromine Battery
Nature . Inhouse _
Objective : Todevelop zinc-bromine secondary battery for utility and trans

cations. In the first phase, 1.0 kWh prototype module will be;
and tested. In the second phase, bigger batteries suitable fo
wind energy storage and transport ( 25 kWh ) will be develo

Status

Acetylene black-polymer and indigeneous graphite-polymer composite
have been prepared with varying polymer content and tested for their perfor
deposited zinc is found to be sufficiently adherent to the surface. The conductal
electrodes is, however, lower than that of the electrodes prepared from Specpu
powder of Johnson Matthey make. The complexing medium for bromine is unde
Simultaneously, itis proposed to prepare carbonfelt- graphite-polymer composité
and study its performance as bromine electrode.




MINERALS DIVISION

Minerals Division was engaged on four assign-
ments and external funding of Rs.37.00 lakhs is com-
mitted from the concerned agencies. The Division
interacted with Dept. of Mines, Indian Bureau of Mines,
GSI, M.P. State Mining Corporatlon TISCO, HZL, and
CMPDIL, Ranchi.

In addition, three proposals for support under US
held rupee funds are at various stages of approvals
and envisage interaction with Dept. of Metallurgy,
Michigan Technological University, Dept. of Materials
& Met. Engg., University of Utah, Henry Krumb School
of Mines, Columbia University.

Title : Beneficiation Studies on Low-grade Tin Ore of Madhya Pradesh
Sponsor : MPCOST, Bhopal

Status

The all India recoverable reserves of tin are placed at about 29 MT, most of which are
in Bastar district. Tin occurs mainly in two forms - primary and secondary (Colluvial and
Alluvial) deposits.

The work carried out so far includes characterisation of pegmatitic sample and the
prelimenary beneficiation studies on Mozley Mineral Separator. Experiments with pegmatitic
ore were carried outon Mozley Mineral Separator using the v-profile tray by varying the levels
of tray inclination, water flow-rate and oscillation speed. Similar experiments have been
carried out with soil type sample.

The size and size-wise mineral percentages show the presence of more cassiterite in
finest size and gangue in coarser size fractions.

Physical observation of the experiment and the weight distribution of the beneficiation
tests have shown that in Mozley Mineral Separator tray inclination has more effect on the
removal of the gangue minerals followed by oscillation speed and water flow-rates.
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Title : Beneficiation and Industrial Utilization of Fertilizer Minera

Sponsor : Dept. of Mines, Govt. of India
Objectives : (i) To develop an economically viable process for benefici
grade rock phosphates occuring in MP with a view to Wi
material base for fertiliser industry

(i) To find suitability of glauconitic sandstones of MP for
ment of the soils either directly or after recovering potassi
form and develop an economically viable process for its co

ploitation
ROCK PHOSPHATE

Status

Dolomitic rock phosphate

The low grade (5.4% P,O,) dolomite rock phosphate was collected fron
the help of M.P. State Mining Corporation.

Detailed characterization studies were carried out for chemical analysis,
mineral distribution, DTA and XRD.

For beneficiation of the above low grade dolomitic rock phosphate so
flotation tests were carried out. The conventional flowsheet for phosphate be
bulk flotation with sodium silicate and sodium oleate, cleaning and reversg!
followed. But in this route the grade was not improved significantly (only

7% P,0,).

A few experiments were also carried out using two-stage conditioni
minus 200 mesh sample(Table-5). -

The result is quite encouraging because for fertilizer industry more than{
acceptable. Further reduction in MgO in the concentrate may be possible by
test conditions. The grade of P,O, inthe concentrate may be improved by ad
depressant like H,PO, or ACCO PHOS-950 during reconditioning of the pulp.
the concentrate may further be improved by floating silica with a suitable ami

Table-5 Chemical composition of concentrate

Constituent wt. %

P,0, i 881

MgO 2.0

Sio, 34.82 ,
R,0, - 8.69 ]
CaO : = 270

Lo ! 18.68
- Others 0.5
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Calcareous Rock Phosphate

The grade and recovery of P,O, in the bulk concentrate were 16.0% and 85.0%
respectively. In order to further improve the grade as well as recovery of the concentrate,
statistical design of experiments were carried out in the present investigation for bulk
flotation step of the final test. The grade of this concentrate is just below the acceptable
grade which is required for making phosphatic fertilizer.

A final phosphate concentrate assaying a composite grade of 27.0% P,O, and
composite P,O, recovery of 74.7% has been produced using froth flotation technique in
Denver type flotation machine.

Itis noteworthy that a phosphate concentrate having the grade of P,O, ranging from
28 to 36% is required for making Single Super Phosphate and Triple Super Phosphate.

GLAUCONITE

Status

A report on processes developed for recovering potash values from glauconitic
sandstone of Majhgawan, Satna District, M.P., was prepared.

This report describes the results obtained from the characterisation of glauconitic
sandstone sample with the help of different instrumental techniques and details of five
processes including the raw materials used, description of the methods followed, selected
experimental conditions giving specific values of the process parameters, advantages of the

- processes and inferences drawn on this work.

Selected few solutions obtained from the direct acid leaching and the leach liquors of
pyrometallurgy cum leaching processes were screened for elements other than potassium
particularly for phosphorous, aluminium, iron and sodium.

The solutions obtained from direct acid leaching of glauconitic sandstone, step extraction
and direct extraction of glauconitic sandstone with calcareous rock phosphate were sub-
jected to ICP and DCP spectrometers for estimation of the phosphorous and aluminium
contents. Phosphorous showed up in pretty. high concentrations varying from 500 to 20000
ppm while aluminium exhibited lower concentrations varying from 100 to 250 ppm. lron
content varied from 200-260 ppm and that of sodium from 9-12 ppm.

The leach liquors of “Calcium Chloride Process' were found to contain very low con-
centrations ( 1ppm) of iron and aluminium while sodiumwas in the range of 12to 13 ppmonly.

The leach liquors of *Double Salt Process' analysed foriron and sodium contents were
found to have very low concentrations (1ppm) of iron but sodium concentrations.ranged

between 600-900 ppm.
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The figures obtained in these results form the basis of the requiremer
of the solutions and leach liquors to isolate or reduce the content of a paric
as to render these useful for straight application in the fields.

Title : Modelling and Performance Studies on Vorsyl Separal
Sponsor : TISCO

Status

The size and size-wise ash analysis of the coal received from TISCO!
Since the laboratory studies are to be carried out with coal of size -2.0 + 0.51
fraction of the coal was subjected to size reduction to get a final product of
small representative sample of this coal was subjected to sink- float anal
chloride solutions of different specific gravities from 1.30 to 1.80 in the st
different specific gravity fractions are being analysed for their ash conten
obtained will be used for washability studies of the coal.

Atest rig for the vorsyl separator/heavy medium cyclone is being prot
project. However, the first set of preliminary experiments is being carriede
separatorwhich has been brought from Indian School of Mines on loan. The!
variables which will be studied are vortex finder, vortextractor nozzle diamel

medium specific gravity.




- RESOURCES DEVELOPMENT DIVISION

This Division has a two fold charter which in-
cludes carrying out R&D projects under broad cate-
gory of Natural Resources Data Management with
reference to M.P. and S&T support system to the
Laboratory including PME, liason, information and
R&D management.

Presently two DST supported projects on Mod-
elling of groundwater systems are underway envis-
aging funding of Rs.10.316 lakhs. A proposal on
Groundwater Database Management System for vari-
ous basins of M.P. is submitted to MPCOST.

In consonance with its mandate to help develop
natural resources datamanagement systems,anintent
proposal has been approved in principle for Bastar
region by the DST. The need for this was underlined
by the Chief Minister, M.P. and is prepared on the
advice by DGSIR in coordination with MPCOST.

Prof. K.R. Rushton, Dept. of Civil Engg., Uni-
versity of Birmingham, UK visited RRL Bhopal during
22-24 March, 1992. During his stay he also visited
some sites in the Tawa canal command area along
with Tawa project Authorities.

In addition the Division is interacting with IIT,
Kanpur, IIT, Bombay, CBIP, CGWB and M.P. State
agencies related to groundwater resources.

Title :  Groundwater Resources Management Through Modelling in the Tawa

Canal Command Area, Hoshangabad Dist,MP
Sponsor :  Deptt. of Science & Technology, Govt. of India
Objectives : |. Impact of canal seepage on local groundwater regime

(a) Identification of water-logged areas and their trend
(b)  Analysis of variation in water table elevations in its relation to
inputs, outputs and geology
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(c) Identification of suitable schemes for solving the walé
based on aquifer characteristics
(d)  Quality variations with relation to water- logging

1. Simulation model to predict water table elevation for ten yé
variable inputs
Status

Watertable dataforthe pre-monsoon and post-Monsoon seasons were colié
thefield. Various other data collected include historical water table data, hydrometg
data, canal network and discharges data, lithology etc.

Based on the pre and post-monsoon water table data the extent of the wa
areas were delineated. Groundwater Mass Balance Studies are being carried out
CGWB norms/procedure to estimate the various recharge and discharge compor
first stage. Alternative strategies for solving water-logging problem are form
control over actual canal discharges, utilisation of groundwater for irrigation, devel
additional drainage, artificial discharge through additional pumping, creation offi
low lying areas, plantation of trees on the wedges and changes in cropping pailé

The water samples collected during the premonsoon and postmonsoon pél
analysed qualitatively. The analysis indicated increase in the total dissolved solid
deterioration in some pockets.

Prof. Rushton's Visit to Water-Logged Site in Tawa Command Area, Hoshalil
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GENERAL INFORMATION

CSIR GOLDEN JUBILEE CELEBRATIONS :

FOUNDATION DAY

CSIR Foundation Day was celebrated at Regional Research Laboratory, Bhopal on
Sept 26, 1991. Shri Ranjit Vithaldas, Managing Director, Permali Wallace Limited, Bhopal,
delivered the Foundation Day lecture. He mentioned that, with the changed Industrial Policy,
there is urgent need for the Industrialists and CSIR Scientists to work in close collaboration.
This would be required to achieve the main objectives of "Excellence, Efficiency and Export”
in our Industries.

Dr. Kunal Basu, Deputy Director, introduced the activities of CSIR in general and RRL
Bhopal in particular.

Cash awards and certificates were presented on this occasion to outstanding SC/ST
students of Xth Class.

In the afternoon, the Laboratory observed Open Day and a large number of students
from various schools, colleges and prominent persons of Bhopal visited the Laboratory.

CSIR GOLDEN JUBILIEE LEAD CONFERENCE ON
"SCIENCE & SOCIETY" HELD ON 21-22 DECEMBER, 1991.

This was one of the six lead conferences being held during the CSIR Golden Jubilee
year. The specific objective of the Lead Conference on Science & Society was to share
experiences amongst researchers, field functionaries and policy makers on direct benefits of
science and technology in solving the problems of common man, particularly in rural areas.
The CSIR, the Govt. departments and voluntary organisations all are engaged in one way or
other to accomplish this task. Therefore, it was thought appropriate that during Golden

Jubilee Celebration all such agencies are brought together.
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Shri Vithaldas, Managing Director, PWL, Bhopal Delivering Foundation De

His Excellency, the Governor, M.P., Shri Kunwar Mehmood Ali Khan, ing
seminar. Shri Sunderlal Patwa, Chief Minister, M.P. presided. Shri B.M. Agre
Science & Technology, M.P., Dr. S.K. Joshi, Director General, CSIR graced
Prof. M.G.K. Menon, Member, Rajya Sabha and former Vice President, G
keynote address.

Speaking on the occasion the Governor opined that Science & Ted
opened new avenues for harnessing natural resources for development. Hed
the country and the State of M.P. has been bestowed with abundant naturalr
harnessed scientifically, these would help in making the country prosperous.
for expansion of health, education and communication services.

Shri B.M. Agarwal, M.P. Minister for Science & Technology, in his add
was befitting that such a major CSIR conference was being held in MadhyaP
a large potential for S & T inputs to societal development exists.

Prof. M.G.K. Menonin his keynote address said that the imbalance inthg
be removed only if the science was assimilated into the life of the people. Hes
the need for primary education to all to keep pace with the progress in otherde
tries.
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Hon'ble Minister Water Resources, M.P. Shri Shitala Sahai inaugu
Water Resources Day Celebrations

Exhibition on the occasion of Water Resources Day Celebrations
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In his presidential address Shri Sunderlal Patwa, Chief Minister, Madhya Pradesh
said that appropriate thrust should be given to the development of technologies for rural
areas, and an effective technology system for these areas be evolved in order to swiftly end
economic and social backwardness of the people.

The conference had technical sessions and panel discussion on the following :

Science, Technology & Basic Needs

Technology for Rural Employment

Innovative Educational Approaches

Science, Technology and Decentralised Planning

Eminent scientists, technologists, planners and academicians participated and delib-
erated on the theme of the seminar. They included Dr. M.P. Dhir, Director, Engg. Coordina-
tion, CSIR, Dr. B.D. Tilak, Former Director, NCL, Pune, Shri M.P. Parmeshwaran of KSSP,
Kerala, Dr. S.S. Kalbag, Centre for Science Education Research, Pune, Dr. Ashok Khosla,
Centre for Development Alternatives, Delhi, Dr. R.K. lyengar, ADG, CSIR, Dr.(Mrs.) Manju
Sharma, Planning Commission, Dr. D.N. Misra, Director General, MPCOST, Dr. Ashok Jain,
Director, NISTADS, Delhi, Dr. M.S. Sodha, Vice Chancellor, DAV, Indore.

A large number of delegates from all over the country attended this conference held
under the joint auspices of CSIR and MPCOST.

The delegates called on the Governor at Raj Bhawan at a get- together. A dinner was
hosted by The Chief Minister of M.P. in honour of the delegates.

WATER RESOURCES DAY CELEBRATIONS

Shri  Shitala Sahai, Minister, Water Resources, M.P. inaugurated the "Water
- Resources Day Celebrations"on May 14, 1991. The theme of these celebrations was "Water
Conservation."

Speaking on the occasion, he stressed the need for a scientific approach in
harnessing the surface and ground water resources of the region. He expressed
confidence that with rigourous efforts of scientists and engineers in designing of optimum
methods of water conservation, prospecting and supply, a new era of meaningful
development willdawnin the State of Madhya Pradesh. He complimented the M.P. Council
of Science & Technology and RRL Bhopal and all the participating agencies for coming
together to discuss issues in the "Workshop on Recent Advances in Water Resources
Management."

Dr. D.N. Misra, Director General, MP Council of Science & Technology, outlined the
objectives of Water Resources Day celebrations and the Workshop. Shri M.S. Billore,
Secretary, Water Resources (M.P.) delivered the key note address.
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to natural resources of M.P.

Prof. T.C. Rao, Director, RRL welcomed the dignitaries and guests an
that the RRL Bhopal shall endeavour to provide a nodal role in S&T acli

Shri Sahai also inaugurated an exhibition in whichinteresting exhibits
Ground Water Board, Central Water Commission, WALMI, M.P. Council¢
Technology (Remote Sensing Centre), Water Resources Deptt. (M.P.), G
Survey (M.P.) and RRL Bhopal were on display.

Workshop on Recent Advances in Water Resources Manage

The one day workshop sponsored by MP Council of Science & Technolo
withthe Water Resources Day Celebrations. Spread over a session each on {
Exploration and Conservation; and Water Resources Management, there ¥
technical papers for presentation in the Workshop. Over fifty delegates re
spectrum of Central and State agencies working in this field participated.

NATIONAL CONVENTION OF ELECTROCHEMISTS

The convention was held at RRL Bhopal on Sept.18-19, 91. Organisedb
Advancement of Electrochemical Science and Technology (SAEST), it was cos
MPCOST, RRL Bhopal and CECRI, Karaikudi. His Excellency the Governoi
Kunwar Mehmood Ali Khan, inaugurated the convention. ShriB.M. Agrawal thel
Science & Technology was presentonthe ocassion. Prof. S.K. Rangarajan, Diré
Karaikudi, delivered the keynote address.

e
& S

| |0MLCON\IENI|0’§ TR —

SEPTEMBER 1394

3

Hon'ble Kunwar Mehmood Ali Khan, Governor, M.P. Inaugurating the Nal
Convention of Electrochemists
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Four poster sessions on "Batteries and Metal Finishing”; "Solid State Electrochemis-
try and Fundamental and Electroanalytical Chemistry"; "Electrochemicals"; and "Corrosion"
were held based on the contributed papers. A microsymposium on "Electrochemistry and
Non-conventional Energy Systems" was inaugurated by Shri R.K. Sharma, Secretary, Dept.
of Non- conventional Energy Sources, Govt. of India. Prof. D. Balasubrahmanian, CCMB,
Hyderabad received the Doss medal and delivered the Prof. Doss Memorial Lecture 1991"
on "Hydrotopes".

SEMINAR ON "R&D NEEDS OF METALLURGICAL
INDUSTRIES IN MADHYA PRADESH"

RRL, Bhopal, M.P. Council of Science & Technology, Bhopal and the Indian Institute
of Metals, Bhopal Chapter jointly organised the above seminaron Jan 6, 92 with an objective
to bring together to a common forum industrialists, metallurgists, material scientists and
engineers.

The seminar was inaugurated by Sri Brij Mohan Agarwal Minister of Science and
Technology, M.P. Prof. T.C. Rao, Director, RRL Bhopal and Chairman of the Indian Institute
of Metals Bhopal Chapter presented RRL's research involvement with various public and
private sector industries in India. Dr. G.P. Tiwari, Project Director MPCOST gave an account
of the efforts made by the Council in promoting industrial growth in the State. Sri S.K. Bose,
Scientist and Secretary, 1IM Bhopal Chapter presented the role of the Indian Institute of
Metals in promoting metallurgical awareness in engineering industries. In the technical
sessions the participating industries evinced keen interest on various topics such as in
process optimization, quality assurance and reliability with reference to materials produced
by them.

 RDNML- 92 _
-~ RRDNeeos OF METALLURGICAL INDUSTRIES IN MR
L JANUARY-GH1902
Orgawisep By:- 1M (Broeat Cuaprie) RRL & MAPCOST BuopaL

e

Shri B.M. Agarwal, Minister of Science & Technology, MP inagurating RDNMI-92.
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CHILDREN MEET SCIENTISTS

‘Children Meet Scientists' programmes were held on the occasion of Né
Day in February 91 and 92. Sponsored by NCERT main features of the pi
science quiz and extempore speech competition for students of Class X
large number of students from different schools in Bhopal participated. Besi
popular lectures by RRL scientists, screening of Science films 'Blooming ¥
students were shown various laboratory facilities. Prizes were given for {
held.

School students in the laboratory on National Science Day' 92




ROGRESS REPORT : 1991

ol

RESEARCH COUNCIL

Prof. P.Rama Rao

Secretary,

Department of Science &Technology,
Technology Bhawan,

New Mehrauli Road,

New Delhi- 110 012.

Shri A.C. Wadhwan
Chairman-cum-Managing Director,
Hindustan Zinc Limited,

Udaipur.

Shri C.P.S. Nair
Chief Technical Advisor,
Dept. of Mines,

Min. of Steel & Mines,
Shastri Bhawan,

New Delhi - 110 001

Prof. D.N. Mishra

Director General,

Madhya Pradesh Council of Science & Technology,
Maharana Pratap Nagar

Bhopal 462 011.

Prof. H. S. Ray

Director,

Regional Research Laboratory,
Bhubaneswar 751 013.

Shri M.1. Beg

Central Electricity Authority,
Seva Bhawan,

R.K. Puram,

New Delhi - 110 066.

Dr. T.N. Gupta

Executive Director, BMTPC

Ministry of Urban Development,
G-Wing, Room No. 116,

Nirman Bhawan, New Delhi - 110 001.

APPENDIX - 1

Chairman

Member

Member

Member

Member

Member

Member




52

Dr. T.R. Ramachandran
Director,

Jawaharlal Nehru Centre for Aluminium Research,

Design and Development
Mohta Apartments,

Katol Road,

Chawani _
Nagpur 440 013.

Dr. O.N. Mohanty

Scientist,

National Metallurgical Laboratory,
Jamshedpur 831 007.

Prof.T.C. Rao

Director,
Regional Research Laboratory,
Bhopal - 462 026.

Dr. R.N. Yadava

Scientist,

Regional Research Laboratory,
Bhopal 462 026.




lESS REPORT : 1991

53

MANAGEMENT COUNCIL

Prof. T.C. Rao

Director,

Regional Research Laboratory,
Bhopal 462 026.

Dr. A.D. Bhide

Scientist,

National Environmetal Engg. Research Inst.
Nehru Marg,

Nagpur 440 020.

Dr. R.B. Hajela

Scientist,

Central Building Research Institute,
Roorkee 247 667.

Dr. Kunal Basu

Scientist,

Regional Research Laboratory,
Bhopal - 462 026.

Shri. B.K. Saxena
Scientist,

Regional Research Laboratory,
Bhopal 462 026.

Dr. C.B. Raju

Scientist,

Regional Research Laboratory,
Bhopal 462 026.

Mrs. Alka Meshram
Scientist,

Regional Research Laboratory,
Bhopal 462 026.

Shri B.D. Jha

Finance & Accounts Officer,
Regional Research Laboratory,
Bhopal 462 026.

APPENDIX - 2

Chairman

Member

Member

Member

Member

Member

Member

Member




54

DG's Nominee

Shri C.S. Shanmughom

Controller of Administration,
Regional Research Laboratory,
Bhopal 462 026.




l0GRESS REPORT : 1991

55

APPENDIX - 3

DISTINGUISHED VISITORS

Hon'ble Shri Kunwar Mehmood Ali Khan, Prof. M.G.K. Menon

Governor,
Madhya Pradesh

Hon'ble Shri Sunder Lal Patwa,

Chief Minister,
Madhya Pradesh

Shri B.M. Agrawal,
Minister of Science & Technology,
Madhya Pradesh

Dr. S.K. Joshi,

Director General,
CSIR, New Delhi.

Dr. R.K. lyengar,
ADG, CSIR,
New Delhi-110 003.

Dr. M.P. Dhir,
Director Engg.Coordination,
CSIR, New Delhi.

Dr. B.D. Tilak
Former Director
NCL, Pune

Prof. S. Rangarajan,
Director,

CECRI,

Karaikudi

Dr. Ashok Jain,
Director,

NISTADS,

New Delhi

Member of Parliament
Former Min. for
Science & Technology
New Delhi-110 003.

Shri S.K. Sharma,
Chairman cum Managing Director,
HUDCO,New Delhi

Shri P.K. Lahiri,

Secretary, Govt. of India,

Min. of Finance, Dept. of Revenue,
New Delhi

Dr. (Mrs.) Manju Sharma

Adviser, Dept. of Bio-Technology
Lodhi Road, New Delhi -110 003.

Shri G.M. Rao,

Director,
IBM, Nagpur.

Dr. B.C. Poddar,
Dy. Director General,
GSI, Bhopal.

Shri N.N. Subramanian,
UN Expert
IBM, Nagpur.

Dr. P.J. Lavakare
Advisor

Dept. of Science & Tech.
New Delhi.

Dr. T.N.Gupta
Executive Director
BMPTC, New Delhi




56

Shri Omesh Saigal,
Joint Secretary (Admn.),
CSIR, New Delhi.

Shri RN Bhargava,
Planning Coordinator,
CSIR, New Delhi

Shri R.K. Sharma

Secretary,

Dept of Non-Conventional
Energy Sources

New Delhi

Mrs. Nirmala Buch,

Chief Secretary
Govt. of MP

Shri Pradeep Bhargava,
Secretary

Deptt.of Science & Technology .

Gowvt. of M.P.,

Shri Arun Bhatnagar
Secretary to

Chief Minister,

Gowt. of M.P.

BHOPAL- 462 004.

Shri Naresh Narad,
Secretary,

Housing & Environment, and
Paryavaran Commissioner,
Gouvt. of M.P.

Mr. Singh,
Secretary’

Tribal Welfare Depitt.
Gowt. of M.P.,

Shri M.N. Goel,
Dy. Secretary
Higher Education,
Govt of M.P.

Prof. S.K. Cho
Former Director G
NCB, New Delhi

Dr. P. Ramamu
Director General,
CPRI, Bangalore

Dr. Raj Lalan
Vice Chancellor,
Bilaspur University,

Prof. V.C. Mish

Vice Chancellor,
Saugar University,

Dr. S.K. Chau
Vice Chancellor,
Vikram University,
Ujjain

Dr. K.K. Singh,

Vice Chancellor,
Jiwaji University,
Gwalior

Prof. D.P. Sin

Vice Chancellor,
APS University,
Rewa

Prof. K.C.Nair
Vice Chancellor,
Barkhatulla Univel
Bhopal

Shri M.M. Lalo
Vice Chancellor,
R.S. University,
Raipur




ROGRESS REPORT : 1991

57

Shri S.A. Faruqui,
Dy. Sec. to Chancellor,
Govt. of M.P.

Shri D.S. Tiwari,
Chariman, :

M.P. Pollution Control Board,
Bhopal

Dr. O.M. Nagpal,
M.P.Uchha Shiksha Anudan Ayog.,
Bhopal

Mr.S.R. Gupta,
Ex-Housing Commissioner,
M.P.Housing Board,
Bhopal

Mr. Suresh Jain,

Collector,
Hoshangabad Dist,
M.P.

Dr. Romesh Chawla

Director,
Raw Materials,
TISCO, Jamshedpur

Dr. J.J. Quarles Van Ufford

National Institute of Public
Health & Environmental Protection,
The Netherlands.

Mr. Billy Chan,
M/s Richards Mozley, UK

Prof. M.S. Sodha.,
Vice Chancellor,

Devi Ahilya University,
Indore

Dr. A.K. Rastogi,
Dept. of Civil Engg., .
IIT, Bombay

Prof. A.G. Murthy,

Deptt. of Civil Engg.,
Samrat Ashok Tech. Inst.,
Vidisha, M.P.

Dr.S.M.M. Safvi,
Asst General Manager,
TISCO, Jamshedpur

Dr. S.K. Kalbagh

Centre for Science
Education Research.
Pune

Shri M.P. Parmeshwaran

KSSP, Arunima
LIC Enclave
Thiruvananthapuram-645 004

Prof. R. Bhaskar,
Deptt of Mining Engineering,
University of UTAH, USA.




58

RESEARCH PAPERS AUTHORED BY RRL SCIE

10.
U

12.

APP

R. Bhima Rao, B.K. Mahapatra, K.S. Narasimhan, and T.C.
Chemical Additives to Improve the Grindability of Magnetit
Influcence on Mill Energy", Aufbereitungs-technik, 32, 19919

D.D. Haldar, S.K. Hazra, M. Vanangamudi, and T.C. Rao,
Analysis of the Conditioning System in the Oil- Agglomerati
Coal Preparation, 9, 1991, pp 27-35.

B. Govindarajan, T.C. Rao and M. Vanangamudi, "An Empiri
Batch Coal Flotation,” Coal Preparation, 9, 1991, pp 155- 168.

M. Vanangamudi and T.C. Rao, "Mathematical Models of Som
tions in Coal Preparation,” Fuel Science & Technology, 1
pp 5-10.

M. Vanangamudi, J. Mitra and T.C. Rao, "Technical Note Andl
formance ofa76mm Vorsyl Separator,” Minerals Engineering,
93-101.

M. Vanangamudiand T.C. Rao, "Dense mediumcyclones forc
Mining Magazine, Sept 1991, pp 147-149.

Y. N. Singh, K. Sinha, R. N. Sharma, M. Vanangamudi and
"Performance Improvement Studies in Heavy Medium cycl
Dugda-ll coal washery," Trans. MGMI, 87 (2), 1991.

Navin Chand and T. C. Rao, "Structure and potential appli
mud," IM & EJ, Feb 1991, pp 29-33.

C.B. Raju, "Crystallisation of Glass Fibres obtained from Lep
ing Pegmatites,” J. Mat. Sci. Letters 11(9), 1992 pp 547-549.

M. Patel, C.B. Raju, A. Gupta, "Glass-mica Schist Composites
Industries, LVI (11-12), 1991 pp 219-224.

T.C. Rao, L.S. Rao, G.M. Rao, "Beneficiation of Indian Low
phates Problems and Prospects”, Trans. [IM (in press).

N. Suresh, M. Vanangamudi, T.C.Rao, "Mathematical Repres
Performance of Coal Cleaning Units", IE(l) Journal-MN, vol.72,
58-63.




PROGRESS REPORT : 1991

29

13.

14.

152

16.

17.

18.

119

20.

2l

22.

23.

24.

T.K. Dan and Kunal Basu, "Sintered Aluminium Alloys in Automobile Appli-
cations - an Indian overview," Research and Industry, 36, 1991, pp 49-53.

S.K. Bose, R. Das Gupta, S. Das and A.H. Yegneswaran, "Rapidly Solidified
Alloys - A Commercial assessment in Aluminium strategies for the
hineties and beyond," Proc. 2nd Int. Conf. on aluminium, 1991, Vol.ll eds. E.S.
Dwarakadas, S. Seshan and K. P. Abraham, Aluminium Association of India,
Bangalore, pp 553-555. '

B. K. Prasad and T. K. Dan, "Heat treatment of a hypo- eutectic Al-Si
alloy -Effects of over heating," ibid, pp. 675-678.

B.K. Prasad, T. K. Dan and P.K. Rohatgi, "Characterisation of a pressure die
cast aluminium alloy-graphite particle composite" ibid, pp. 829-834.

O.P. Modi, Mohini Saxena, B.K. Prasad, A.H. Yegneswaran and M.L. Vaidya,
"Effects of SiC dispersoid on the corrosion behaviour of squeeze cast Al-
alloy-SiC composites," ibid, pp 915-920.

B.K:Prasad, S.V. Prasad and A.A. Das, "Material removal mechanisms and
microstructural charges low stress abrasion of squeeze cast aluminium
alloy matrix composites"in Advancesincomposite Materials, ed. P. Ramakrish-
nan, Oxford and IBH pub. Co. Pvt. Ltd., Bombay 1991, pp. 405-424.

0O.P.Modi, A.K.Singh, A.H. Yegneswaran and P.K. Rohatgi, "Temp. and strain
rate effects on tensile behaviour of Al-Mg- 2.5 gr. particulate composite,"
ibid, pp. 433-443.

B.K. Prasad, T. K. Dan and P.K. Rohatgi, "Pressure die cast Al-Si alloy -
graphite composites," ibid, pp 253-264.

Navin Chand, S.A.R. Hashmi and O. P. Modi, "Tribological behaviour of red
mud filled polyester composites” Proc. Int. Conf. Frontiers of polymer re-_
search, Jan 1991, New Delhi, eds. R.N. Prasad and J.K. Nigam, Plenum
publishing corporation, New York, 1991.

S. PrakashNarayan, V. Rao and O.N. Mohanty, "Microstructural, Mechanical
and Magnetic Properties of High- strength Low-alloy Steel,” Magnetism &
Magnetic Materials, 96, 1991, pp 137-144. :

Navin Chand, K.K.S. Gautam and M.V. Dalal, "Mechanical Behaviour of
Mica-glass-epoxy Composite Insulation Tape - An Experimental Study,"
BHEL Journal, 12 (2), 1991, pp 18-22.

R.S. Solanki, K. Basu, A .K. Singh, A.V. Harne and M.R. Ekbote, "Quality and
Productivity Improvement in ETP Copper Welding - An Experimental
Study," BHEL Journal, 12 (2), 1991, pp 40-50.




60

25,

26.

27.

28.

29

30.

31.

32.

33.

34.

35.

36.

37.

R. Dasgupta and S.K. Bose, "Rapidly Solidified Al-Mn A
Sliding anditions," Journal of Materials Science Letters,d

AK.Gupta, B.K. Saxena, S.N. Tiwari, S.C. Malhotra, "Pore
Metals and Alloys : A Review," Journal of Materials Scief

S.P. Narayan, V. Rao and O.N. Mohanty, "Magnetic proper
through microstructural modifications ina commercial gt
NML Technical Journal Vol 33 Feb-May 1991, pp 23.

B. Kujur, J. Konar and Navin Chandra, "A Rapid Method
Silica by Wet Chemical Analysis," Silicates Industriels, Bek
pp 185.

B. Kujur, Manoj Ban, Jayanta Konar, Navin Chandra, "A Si
Estimation of Calcium in Minerals by Wet Chemical Anal
dustriels Ceramic Science & Technology of Belgium.(accep

B.K. Prasad and S. Das, "The Significance of Matrix Micro
Solid Lubrication Characteristics of Graphite in Aluminium
and Engg., A144, 1991, pp. 229-235.

B.K. Prasad and T.K. Dan, "Some Observations of Over
eutectic Al-Si Alloys", Z. Metallkde, 82, 1991, pp.124-128.

B.K. Prasad, "Microstructural Modifications and Improvel
ties of a Hypo-eutectic Aluminium-Silicon Alloy Dispers
Particulates," J.Mat.Sci. Letters, 10, 1992, pp. 867-869.

B.K. Prasad and T.K. Dan, "Influence of Solutionizing Temp
ration on the Microstructure and Properties of a Hype
Alloy-Graphite Composite," J.Mat.Sci. Letters, 10, 1991,p

B.K. Prasad and S.V. Prasad, "Microstructural Changes Du
Abrasion of a Plain Carbon (0.5%C) Steel", Wear, 151, 18

O.P. Modi, Mohini Saxena, B.K. Prasad, A.H. Yegneswaran
"Corrosion Behaviour of Squeeze Cast Al-alloy Silicon (i
ites", J.Mat.Sci. (in press).

B.K. Prasad, S.V. Prasad and A.A. Das, "Abrasion Induced:
Changes and Material Removal Mechanisms in Squeeze
Alloy - Silicon Carbide Composites", J.Mat.Sci. (in press)

Mohini Saxena, B.K. Prasad and T.K. Dan, "Evaluation of Sa
Properties of an Enamel Coated Steel”, Plating and Sur
press).




?ROGRESS REPORT : 1991

61

38.

39.

40.

41.

Mohini Saxena, B.K. Prasad and T.K. Dan, "Corrosion Behaviour of 2014-
Graphite Composite in Various Environments," J.Mat.Sci. (in press).

O.P. Modi, B.K. Prasad, A.H. Yegneswaran and M.L. Vaidya, "Dry Sliding
Wear Behaviour of Squeeze Cast Aluminium Alloy- Silicon Carbide Com-
posites™, Mat.Sci. and Engg. (in press).

B.K. Prasad, S.V. Prasad and A.A. Das, "Mechanisms of Material Removal
and Subsurface Workhardening During Low Stress Abrasion ofa Squeeze
Cast Aluminium Alloy-alumina Fibre Composite", Mat.Sci. and Engg. (in
press).

L.C. Mohan, "A new material for grinding balls", IIF, Transaction, 1992,
p.141-144. '




62

1

PAPERS PRESENTED BY SCIENTISTS OF RRL,E

10.

11

R. Venugopal, M. Vanangamudi and T. C. Rao "Kinetic an
studies on some agglomeration processes", 3rd Internationa
on Beneficiation and Agglomeration, January 1991, Bhubanesw:

R. B. Rao, K. S. Narasimhan and T. C. Rao "Additives in Gring

Nikkam Suresh, M. Vanangumudi and T. C. Rao "Performances
MM autogenous cyclone treating coal”, ibid.

AC Khazanchi, Mohini Saxena, RK Morchhale and RK Chouhé
ment of New Building Materials, Red Mud Cement & Sisal Fibrt
Roofing sheets in cement/polymer matrix", 3rd NCB Internai
on Cement and Building Materials, January 1991.

Mohini Saxena, RK Morchhale, AN Meshram and AC Khazanchi
of Natural Fibre (Sisal) in cement/polymer composites {0
Seminar cum integrated training programme on Low Cost Build
and Housing, SATI, Vidisha, M.P., 1991. i

A.C. Khazanchi, Alka Meshram and Aparna Chauhan "Fly ash
Agriculture", Seminaron Fly ashutilization in Agriculture, MP Po
Board, Bhopal, 1991

Mohini Saxena, A.C. Khazanchi, Alka Meshram and R.K.Morchk
fibre Reinforced Polymer Composites as replacement of w
ing", Nat.Symp. on Substitute for wood in Buildings, CBRI Roor
13, Dec.91.

Mohini Saxena & A.C. Khazanchi "S&T inputs for rural developl
CSIR in its laboratory", NISTADS, New Delhi, Dec.91.

Mohini Saxena, R.K. Morchhale and A.C. Khazanchi "Develop
tative fibre(sisal) cement composites as an alternate of ashe
composite”, ICAMPS'92, ASM India Chapter, Bombay, 1992.

Mohini Saxena, A.N. Meshram, R.K. Morchhale & A.C. Khazanch
Phenomena of Red Mud (particle)/Sisal (fibre) in Polymer Ma
tional Conference on Deformation and Fracture of Composites,
1991.

R.K. Morchhale, "Utilization of Natural Fibre (Sisal) in cef
composite for Housing" Young Scientists Conference, Ravisti
sity, Raipur, M.P. 1991




PROGRESS REPORT : 1991

63

12.

13.

14.

158

16.

17.

18.

19

20.

21.

22.

23.

A.C. Khazanchi, Mohini Saxena, R.K. Morchhale and R.K. Chouhan, "Inter-

facial phenomena of plant materials and Industrial wastes in Cement,
Polymer, Mud Matrices for Development of alternative materials for
Housing", IPCM-91, Belgium 1991

Jose James, S.R. Karade, R.K. Chouhan and A.C. Khazanchi "Building Ma-
terials from Industrial wastes", Seminar cum integrated training programme
on Low cost Building Materials and Housing, SATI, Vidisha, M.P. 1991

Mohini Saxena, R.K. Morchhale, A.N. Meshram & A.C. Khazanchi "Develop-
ment of sisal cement composites as a substitutes of Asbestos Cement
Component for roofing"”, accepted in Nov.'91 for presentation in Silum
Symposium, University of Sheffield, U.K. July 1992.

M. Saxena, AC Khazanchi and Alka Meshram "Material science of textile
fibre (SISAL) cement composites for housing" accepted in Nov.1991 for
presentationin 2nd Int.Nat. Symp., Textile Composites in Building Construction,
23 - 25 June, Lyon, France, 1992.

S.R.Karade, J.James and A.C.Khazanchi "Clay Fly Ash Bricks", Eighth
National Symposium and Workshop on Thermal Analysis, 16-21 Dec'91, Bhu-
baneshwar.

MVRL Murthy, "Role of optimization in Ground water Resources Manage-
ment", Workshop on 'Recent Advances in Water Resoufrées Management',
Bhopal, May 14, 1991.

RNYadavaet.al."Model Formulation and Numerical Techniquesin Ground
water resources management", ibid

PD Ekbote and MVRL Murthy, "Models in ground water quality manage-
ment", ibid <

B. Tirupati et.al., "Hydrologic database for water resources management”,
ibid

R.S. Solanki, The Joining and Welding Processes, Training Programme on
Metallurgical Interface of Boiler Operation, held at Neyveli Lignite Corporation
Limited, pp 134-144.

R.S. Solanki, Elevated Temperature Properties of Construction Steels, ibid,
pp 145-155.

R.S.Solanki, " Residual Stress and Distribution in Welding," ibid, pp 156-
163.




64

24.

25,

26.

27

28.

29

30.

31.

32.

33.

34.

35.

36.

37.

38.

R.S. Solanki, "Defects and Testings of the of the Weld Joints
173.

R.S. Solanki, Economy in Welding, ibid, pp 173-176.
R. S. Solarki, Welding Around the world, ibid, pp 176-178

R.S. Solanki, A K. Singh, S.P.Narayan, K. Basu, Investigation
possibility of using the Inexpensive Filler Metal for Nodl
Welding Proc. of International Symposium on welding for|
309- 322.

R.S. Solanki, A.K. Singh, S.P. Narayan and Kunal Basu, |
explore the possibility of using the inexpensive filler mef
cast iron - welding Presented at Int. Conf. on welding (SOJ(
Tiruchirapalli, December 1991 pp 385.

N Chandra, R.S. Solanki, S.P. Narayan and K. Basu, Electroche
on the corrosion of squeeze cast Al-  alloys samples - pré
National Convention of Electrochemists at Bhopal, Septert

S.P. Narayan, V Rao, C.R. Tiwari & O.N. Mohanty, Can HSLAS
as soft magnetic material,Proceedings of Int. Conf. on Ele
held at Rourkela, Sept. 1991 pp 14.

AK. Gupta, B.K. Saxena, "Shot Peening Process Technolog
Limitations, Anoverview", First National Seminar-cum-Work

peening its industrial applications, Dept. of Mech. Engg., M
Dec.1991.

Navin Chand "Dielectric Behaviour of Al-polyester composi
Vol.2, Proc. INCAL - 91, Bangalore.

A.K. Gupta, B.K. Saxena, S.N. Tiwari, "Hydrogen in Al-alloys C:

S.K.Bose and R. Das Gupta, "Wear of Rapidly Solidified Al- M
Dry Sliding Conditions", ibid.

AK Gupta, N. Chand and TK Dan, "Cast Aluminium Ipomoga
composite," ibid, Vol.2, 787-794. ]

A.K. Gupta, N. Chand, T.K. Dan, "Cast Al-alloys - Ipomoea
Composites”, ibid.

S. Das, Tribological behaviour of AL-Alloy particle compd

Mohini Saxena, A.K. Jha and G.S. Upadhyay, Corrosion b
sintered 6061 Aluminium Alloy-Graphite Composites, ibid.




PROGRESS REPORT : 1991

65

39.

40.

41.

42.

43.

44,

45.

46.

S. Das, T.S.V.C. Rao, S.P. Mukherjee and A.H. Yegneswaran, Effects of Mi-
crostructure onthe Abrasion Resistance of 0.98% Carbon Steel. 29th NMD
and 45th ATM of Indian Institute of Metals, held at Ranchi, 1991.

S. Das, Microstructure of Cast Al-Si alloy in the presence of disperesed
particles, 29th NMD and 45th ATM of Indian Institute of Metals, held at
Ranchi, 1991. '

Mohini Saxena, O.P. Modi, B.K. Prasad and A.H. Yegneswaran, Corrosionbe-
haviour of Cast Al-Alloy based particulate composites Third National Con-
vention of Electrochemists, RRL Bhopal, Sep, 1991.

B.K. Prasad, O.P. Modi, S. Das, AK. Jha and A.H. Yegneswaran, Zinc-
Aluminium alloy - a Potential bearing material, National seminar on Revo-
lution in the Image of Zn alloys, 29-30, Aug, 1991, Bombay.

AK. Jha, S. V. Prasad and G. S. Upadhyay, Sintered Aluminium Alloy
Ceramic Composites, presented at INDO Soviet Workshop and Exhibition
on Power Met. and Ceramics, INSOVEX- 91, Hyderabad.

Navin Chandra, B. Kujur, JayantakKonar, Manoj Ban, "Electrochemical Stud-
ies on the Corrosion of Cast Iron in Aqueous Solutions”, National Conven-
sion of Electrochemists, RRL Bhopal 18-19 Sept. 1991.

Jayanta Konar "Simplified Approach for Estimation of Silica in Silicate
Minerals"”, M.P. Young Scientists' Congress, 28th Feb. to 1st March, 1992,
Indore.

D. D. Mishra and L. Sanjeeva Rao, "Computer simulation of beach sand
beneficiation plants : A microcomputer program using the set up file con-
cept". 3rd International symposiu on Beneficiation and Agglomeration, January
1991,Bhybaneswar.
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10.

17

12.

13.

14.

158

16.

17

APP,

LECTURES BY OUTSIDE EXPERTS AT RAL

"An Overview of Bearing Materials™ Shri Brahm Prakash, IIT

"X-ray Energy System of Stressed Materials" Shri A. Ghos
Agric. Co., Calcutta.

"Ferrous Alloys Desigh & Development” Prof. A.K. Patwa
Roorkee, Roorkee.

"Fabrication of Ceramic Matrix Composites™ Dr. V. Jayaram,
lore.

"Thermal Spraying of Metal Matrix Composites” Dr. RajeshT

Stoney Brook, USA.
"Recent Trends in Mineral Processing" Dr. T. Pradip, TRDG,

"Sustainable Development" Prof. V.K. Gaur, Secretary, Dept.
velopment, Delhi.

"High Resolution XRD" Dr. Krishan Lal, Acting Director,NPL,

"Model Agreements for Contract Research” Dr. A.K. Guha, $
CSIR, New Delhi.

"Safety Measures and Management" Shri R.P. Sinha, DGM,
neering, BHEL, Bhopal.

"Extraction of potassic fertillizers" Dr. B.K. Mahapatra, RRL,

"Use of solid reductants in Iron making in view of energy
mental considerations" Prof. R.C. Gupta, BHU, Varanasi.

Dr. A.K. Rastogi, IIT, Bombay delivered a series of four lectut
topics related to "Water Resources Management."

"Current Advancement in Magnetic Materials™ Prof. Rajkam
Vishwavidyalya, Indore,

"Chemistry of Sea Water" Dr. N. Das, DST, New Delhi

"Some Thoughts on Perception" Prof. H.S. Ray, Director, Regi
Laboratory, Bhubaneswar.

"Computational Techniques Applied to Modelling" Dr. Para
Scientific Officer, Centre for Atmospheric Sciences, IIT, Delhi
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18. (i) The Potential Use of Direct Current Resistivity Methods as a Surveil
lance Tool for Shallow Geologic Problem,

(i) Ground Penetrating Radar Techniques from High-Resolution
Mapping of Soil and Rock Stratigraphy
Mr. Satyendra Narayan, Department o Earth Sciences, University of
Waterloo, Canada

19 "Oxide-Metal Matrix Composites" Dr. Amitava Banerjee, RRL,
Bhubaneswar,

INVITED LECTURES BY RRL STAFF

Prof. T.C. Rao - Delivered lectures at Refresher course for mineral engineers held at
Puri conducted by Indian Institute of Mineral Engineers.

Dr. RK Rawlley - Ceramics as Corrosion Resistant Material, BHEL (4.9.1991).

Mr. Murari Prasad - (1) Principles of Heat Transfer, and (2) Effect of Humidity on
Heat Transfer from Boiler, Metallurgical Interface of Boiler Operation organised by Neyveli
Lignite Corporation at Neyveli from 7.10.91 to 11.10.91

Mr. R.S. Solanki - (1) Various types of joining processes used for fabricantions, (2)
Weldability investigations of difficult to weld metals and alloys, (3) Successfull welding of
steels used for elevated temperature applications, (4) How to minimise the residual stress
and. distortion by using appropriate weldingtechniques, (5) Quality control and inspection
of the weld joints, and (6) Repair and maintenance welding for power plant industries, "In-
plant Course on Metallurgical Interface of Boiler Operation" Neyveli Lignite Corporation,
Neyveli from 7th to 11th October, 1991.

Mr. S.P. Narayan - "HSLA Steel as a soft magnetic steel” at Tinplate company of India
Ltd., Jamshedpur in Sep 1991.

Dr.(Miss) Mohini Saxena - "Yoga Science" at RRL Bhopal in NCERT, Children Meet
Scientists, February 1991.

Dr.(Miss) Mohini Saxena "Yoga Science" in Personality Development Camp, organ-
ised by Vivekananda Centre, Kanyakumari, Bhopal branch at Bairagarh, Bhopal in May 1991.
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INTERNAL SEMINARS
Shri. S.K. Bose, SEM Studies
Dr. Kunal Basu, Development of Composite Materials
Shri. R.S. Solanki, Welding of Nodular Cast Iron

Dr. AH. Yegneswaran, Tribological Study of Zn-Al Alloy

Dr. Navin Chand, Glass Reinforced Redmud Polymer C
Shri. B.K. Saxena, Quality Upgradation of Metal Based Indust
Shri P.D.Ekbote, Technology Forecasting for Planning
Dr. Navin Chandra, Zinc-Bromine Battery

Dr. C..B.Raju, Nitriaation of Fly ash: A study of the Produ
Shri L.C.Mohan, Alloy Cast Iron

Dr. A.K.Jha, Erosion and Corrosion of Al-alloy Based Com
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APPENDIX - 7

PATENTS NEWS

Two Indian patents on Redmud PVC polymer Composite Material and An
Improved Ceramic Membrane Water Filter filed by RRL have been granted.

A process for the manufacture of Aluminium - graphite particulate com-
posite using uncoated graphite particles for automobile and engineering
applications, Invented by P.K. Rohatgi, T.K. Dan, S.C. Arya, S.V. Prasad, S.
Das, B.K. Prasad and AK. Jha awarded an Australian Patent (Patent No.
610516).

AnImproved Process for Extraction of potassium from Glauconitic Sand-
stone for Fertilizer Application : R.K. Rawlley (filed).

New Process of making a PK composition for Fertilizer Application from
Glauconitic Sandstone : R.K. Rawlley and S.S. Amritphale (filed).

Use of Low Grade Rockphosphate for Producing a PK Composition from
Glauconitic Sandstone for Fertilizer Application : R.K. Rawlley and S.S.
Amritphale (filed).

A Reagent for Producing a Composition for Fertilizer Application Utiliza-
tion Glauconitic Sandstone : R.K. Rawlley and S.S. Amritphale (filed).

Utilization of Glauconitic Sandstone for Potash Recovery by Using Common
Salt : S.S. Amritphale, R.K. Rawlley and B. Kujur (filed).

A Process for Extraction of Potash useful for Fertilizer Application from
Feldspar : R.K. Rawlley, S.S. Amritphale (filed).

A Process for recovering Potash values useful for Fertilizer Application
from Glauconitic Sandstone by using double salt method : R.K. Rawlley,
S.S. Amritphale (filed).

Development of Light hard and tough ferrous alloy of high carbon, low
silicon and high aluminium content : L.C. Mohan, V.S. Muneshwar, A.H.
Yegneswaran and K. Venkat (filed).

A new process for production of silicon metal from alumino- silicate
minerals : J. James, C.B. Raju and K. Srinivas (filed).

Design of FRP housing of traction motor gearcase : Navin Chand, S.A.R.
Hashmi, B.P. Singh, S.K. Shukla and B.P. Agrawal(filed).
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Preparation of a new light, hard and taugh ferrous alloy of highca
silicon, high aluminium contents : Mr.L.C. Mohan Patent Application

DEL/91 dt 18.9.91.

Aprocess for Recovering Potashand a P.K. Composition for Feril
from Glauconitic Sandstone. Patent Application No. 244/DE

Rawlley

A process for the preparation of a Binutrient Composition Use
riculture by Utilising Glauconitic Sandstone and Rock Phosphafs
Application No. 245/DEL/91. R.K. Rawlley and S.S. Amrithphale.

A process for Recovering Potash Values from Glauconitic S
using Common Salt. Patent No. 247/DEL/91 S.S. Amrithphale, RK

and B.Kujur

A Novel Process for Making Potassic Fertiliser from Glaucon
stone using a Double Salt. Patent Application No. 566/DEL/91 R.

and S.S. Amrithphale

A process for the production of spheroidised high strength
(HSLA) steels for soft magnetic applications - S.P. Narayan, V.
O.N. Mohanty (2 nos.)- 1108 & 1109/DEL/89
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APPENDIX - 8

MEMBERSHIPS AND RECOGNITION OF SCIENTISTS

Prof. T.C. Rao, Director, RRL

Vice-President, Indian Institute of Mineral Engineers
Fellow, Institution of Engineers (India)
Mining, Geological and Metallurgical Institute of India

Elected as Council Member, 45th Annual General Meeting , Indian Institute of
Metals, Calcutta.

Chairman, Sub-committee on Coal Preparation, Standing Scientific Research
Committee, Deptt. of Coal, Govt. of India.

Standing Scientific Research Committee Deptt. of Coal, Govt. of India.

Convenor, CSIR Technical Advisory Board, Materials Science and Technol-
ogy.

Advisory Board, Indian Bureau of Mines (appointed by Ministry of Steel and
Mines, Govt. of India).

Committee on "Development of Oil-Agglomeration Technique”, Ministry of
Energy.

Committee on "Utilisation and Disposal of Fly Ash", Planning Commission,
Govt. of India.

Expert Group appointed by Planning Commission, Govt. of India, to advise on
"Development of Technology in Coal Sector."

Expert Committee on Nandan Coal Washery Project - appointed by Ministry of
Energy, Deptt. of Coal, Govt. of India.

Member, Technical Working Group to examine the problems connected withthe
beneficiation of coking coal, Deptt. of Coal, Ministry of Steel, Mines & Coal, Gowt.
of India.

Monitoring Committee, On Line Ash Monitoring System being developed by
ECL,

Nominated as the CSIR nominee, MPCOST.




i

A.C. Khazanchi

Member of RSOP - Thermal working group on lift estimation and Refutt
of thermal power station CBIP, New Delhi along with Dr. A. H. Yegngs

Vice-Chairman, Scientific Advisory Committee, M.P. State Governmé
Ex-officio Member of Board of Director, Housing Development Institute, g
President, Bhopal Chapter, Materials Research Society of India.

Chairman, Advisory Council Regional Science Centre, Bhopal, N
Council of Science Museums.

Regional Editor, "Minerals Engineering", by Pergamon Press, Greatk

Member, Editorial Board of the Journal "Coal Preparation” published by
and Breach, New York.

Member of the Symposium Steering Committee of International Symp
on Beneficiation and Agglomeration of Mines.

Assessor of the paper in Institute Transactions, Mining, Geological &I
gical Inst. of India, Calcutta.

Nominated as Assessor of the papers in Mineral Beneficiation/coal Ul
for publication in the Institute's Transactions for the years 1991-92 &f
by the Mining, Geological& Metallurgical Institute of India, Calcutta.
Given a certificate of Best Paper Award on his paper Grinding Aids for

Conservation : A Case Study On Grindability of Iron Ore, Indian (i
Engineering Congress'1991.

Award for best papers in Third NCB International Seminaron  Cen
Building Materials co-authored with Mohini Saxena, R.K. Morchha
Chauhan

A.C.G.I. (London)

National Building Code

Fellow Institute of Standards Engineers (FISE)

4th Conference of Asian Pacific Congress on Strength Evaluation AP
held in Beiging, China 1991

Member, Regional Technical Committee, HUDCO




PROGRESS REPORT : 1991

73

Dr. Kunal Basu

® Received certificate of Chartered Engineer from Institution of Engineers (India),
@ Nominated Member M.C., NEERI, Nagpur. -

Dr. Kunal Basu and Dr. A.H. Yegneswaran

e Members on MTD 28:2, Bureau of Indian Standards, New Delhi.

® Awarded Binani Trust Silver Medal-1990, at the Annual Foundry Convention-

Feb 1991, Calcutta, along with R.S Solanki, V.S. Muneshwer, A.K. Singh.

Dr. R.N. Yadava
°® Nominated peer on panel for Mathematical Modelling for S&T Studies, NIS-
TADS, New Delhi.

& Supervisorfor Ph.D Degree of Barkatullah University, Bhopal in Mathematics,
Civil Engg. and Applied Mathematics.

@ Supervisor and visiting professor in the Deptt. of Future studies for planning of
DAVV Indore.

Dr. A.H. Yegneswaran

® Hon Sec., IIF Bhopal Chapter upto May 1991.
() Hon. Treasurer of |IM Bhopal Chapter.
® Member of Official Language Committee, RRL Bhopal.

Dr. (Ms) Mohini Saxena

° Elected National Secrétary for India of International Society of Electrochemis-
try (associated organisation of IUPACE, Switzerland.

@ Editorial Advisory Board, Int. J.of Physical Sciences.

Invited as Chief Judge in District level science model competition organised by
Rashtriya Yuvak Parishad, National Council of Youth, Bhopal.

Shri R.S. Solanki

@ Invited to participate as authorin Text Book "Structural Steel Works Fabrication
and Erection" by TTTI, Bhopal.

Dr. S. Das
® Awarded a cash prize for the best entry in the category Electron Microscopy
in the Metallographic Contest during the 45th Annual Technical Meeting of the
Indian Institute of Metals held a Ranchi (17.11.1991).
] Jt. Hon. Secretary of 1IM Bhopal Chapter.




Shri L.C. Mohan

o Hon. Secretary, Inst. of Indian Foundrymen, Bhopal Chapter.
Shri. S.P. Narayan
@ Elected as a Central Executive Committee member of Institute of Standat

gineers, New Delhi for 1991-92.

® Co-opted as Executive Committee member of Institute of Standards Eng
Bhopal Chapter for year 1991-92.

Ms. R. Dasgupta
& Awarded ihe Master of Science (M.S.) degree in the Science and Techr
Branch from the Birla Institute of Technology Science (BITS), Pilani.

Dr. (Mrs.) Arati Roy
® Supervisor for Ph.D Degree of Barkatullah University, Bhopal in
Mathematics.

® Invited as Judge in District level science model competition organis
Rashtriya Yuvak Parishad, National Council of Youth, Bhopal.
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APPENDIX - 9

WORKSHOPS/CONFERENCES/MEETINGS ATTENDED

Dr. Kunal Basu and Shri P.D. Ekbote attended workshop on Quick Access In-
formation System, IICT, Hyderabad, 22.7.1991.

Shri  S.K. Bose, Shri B.K. Saxena, Shri S.P. Mukherjee, Dr. (Ms) Mohini
Saxena,Dr. Navin Chand, Dr. A.K. Jha, Dr. S. Das, Shri O.P. Modi, Dr. A K.
Gupta attended International Conference on Aluminium, INCAL-91,
Bangalore, 31st July-2nd Aug. 1991.

Shri  A.C. Khazanchi, Dr. R.N. Yadava, Shri P.D. Ekbote attended CSIR
Golden Jubilee Lead Conference on "Management of Change", New Delhi,
27.9.1991.

Dr. Kunal Basu, Workshop on Standardization for Advanced Materials
: Strategic Issues, Bureau of Indian Standards, New Delhi (11-12.11.1991).

Mr. S. P..Narayan, International Conference on Electrical Steels (ICES-91)
Sept. 19-20, Rourkela, India.

Mr.S.P.Narayan, Dr. A.H. Yegneshwaran, ShriO.P. Modiand ShriB.K. Prasad,
Third National Convention of electrochemists - Sept. 17-18, Bhopal (India).

Mr. B. Tirupati, National Seminar onuse of computers in hydrology & water
resoures, org. by CWC at IIT, Delhi, 16-18 Dec.'91.

Dr. Navin Chand and Dr.(Ms) Mohini Saxena, National Conference on
Substitute for Wood in Building, CBRI, Roorkee, Dec. 12-13, 1991.

Ms. R. Dasgupta attended the 3rd Annual General Meeting cum Seminar of
the Materials Research Society of India (MRSI), held at Bangalore, 9-11 Feb.
1992.

Dr.S. Das attended 29th NMD and 45th ATM of 11 M RanchiNov. 14-17,1991.

Dr. AK. Jha and Dr. C.B. Raju attended INDO Soviet Workshop-cum-
Exhibition on Powder Metallurgy and Ceramics (INSOVEX-91), Hydera-
bad. ‘

Dr. AH. Tegneshwaran, Mr. B.K. Saxena and Dr. A.K. Gupta attended the
Natural Seminar cum workshop on Short seeming and its applications,
MACT, Bhopal Dec. 13-14, 1991.
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APPENDIX - 11
STAFF NEWS

Appointments

Shri S. Chandrashas (formerly Sr. Stenographer in CCMB, Hyderabad) Section
Officer (F&A), 24.7.1991

Shri A.K. Jain, Junior Research Fellow, 29.7.1991

Shri G.S. Pande Junior Research Fellow, 7.8.1991

Dr. (Mrs) Sulbha Amlathe, Research Associate, 12.8.1991
Shri Ram Kishore, Driver, 20.8.1991 |

Shri Suman Kumar, Fellow, 25.9.1991

Shri S.K. Chaudhuri, Senior Personal Assistant, 1.11.191 (On promotion and transfer
from 1ICB, Calcutta).

Shri Rs Ahirwar, Scientist B, 3.2.92

Shri SV Srimanth, Scientist B, 28.1.92

Assessments

Shri S.P. Mukherjee, Gr. IV (3), 1.4.1988

Dr. AH. Yegneswaran, Gr. IV (3), 1.4.1988

Shri G.G. Nair, Gr. 111(6), 1.4.1988 (Superannuated on 30.3.1990)
Dr. C.B. Raju, Gr. IV(3), 16.8.1989

Dr. Navin Chand, Gr. IV(3), 24.8.1989

Dr. S.S. Amritphale, Gr. IV(2), 1.2.1990

Shri K. Venkateshwarlu, Gr. Il (2), 2.5.1990
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MEMBER OF STAFF
Prof. T.C. Rao

BUILDING MATERIALS

Mr. A.C. Khazanchi
Dr. (Ms) M. Saxena
Mr.  R.K. Morchalle
Mrs. Alka Meshram
Mr.  J. Prabakar
Mr.  Shrimanth

Mr. R.S. Ahirwar
Mr. P. Asokan

Mr.  Ajay Kulshresth
Mr. R.K. Chouhan
Mr. S.R. Karade
Mr. V. Antony

Mr. S.K. Botham
Smt. Sathi Vijayan

METALLURGY & MATERIALS

Dr. Kunal Basu

Mr. S.K. Bose

Mr. B.K. Saxena

Dr. Navin Chandra

Dr.  AH. Yegneshwaran
Dr.  Navin Chand

Mr.  S.P. Narayan

Mr. R.S. Solanki

Dr. AK.Jha
Dr. S.Das
Mr. O.P. Modi

Mr. L.C. Mohan

Dr. AK. Gupta

Mr. B.K. Prasad

Mr.  V.S. Muneshwar
Mr. AK. Singh

Ms. Rupa Dasgupta
Mr. S.A.R. Hashmi
Mr. D. Mondal

APPENDIX - 12

Director

Scientist F
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
JTA/Gr. 11 (1)
JTA/Gr .l (1)
JTA/Gr Il (1)
Technician/Gr.1l (1)
Helper/Gr.l (1)
Sr. Stenographer

Scientist F
Scientist E Il
Scientist E I
Scientist E |
Scientist E |
Scientist E |
Scientist C
Scientist C
Scientist C
Scientist C
Scientist C
Scientist C
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
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RRL, BHOPA

RESOURCES DEVELOPMENT

Mr.  M.K.Ban

Mr.  T.S.V. Chakradhara Rao

Mr. K. Venkateswarlu

Mr.  P.K. Rangari

Mr.  P.N. Patil

Mr. D.K. Singh

Mrs. Deepa Chaudhary

Mr.  Indraj Yadav
-Mr. G.B. Gurung

MINERALS

Dr. C.B.Raju

Dr.  J.P. Barnwal

Mr.  B. Govindarajan

Dr. S.S. Amritphale

Dr. R.K. Rawlley

Mr.  Murari Prasad

Mr. L. Sanjeeva Rao

Mr.  S.P. Pathak

Mr.  AK.Majumdar

Mr.  B. Kujur

Mr.  P. Banerjee

Mr. J. Konar

Mr.  P.C. Meshram

Mr. B.L. Pradhan

Dr. R.N. Yadava

Mr. P.D. Ekbote

Dr.  M.V.R.L. Murthy

Dr.  (Mrs) Arti Roy

Mr.  Rishi Kumar

Mr.  Abhay Kumar

Mr.  Samdarshi Pali

Ms. Minimol. R

Mr.  Devilal Rathore
DIRECTOR'S SECTION
Mr. T.P. Prasannan

Ms. Manisha Dubey

Mr.  Viswanathan. N

Mr.  Roopanand Pradhan

JSA/Gr. Il (1)
JTA/Gr. Il (1)
STA/Gr. Il (2)
JTA/Gr. 1l (1)

Lab Asstt.'Gr.ll (1)
Technician/Gr. Il (1)
Programme Asstt.
Jr. Security Guard
Jr. Security Guard

Scientist El
Scientist C
Scientist C
Scientist C
Scientist B
Scientist B
Scientist B
Scientist B
Scientist B
SSA/Gr. 11 (2)
SSA/Gr. 11l (2)
JTA/Gr. 1l (2)
SLA/Gr. lll (2)
Helper/Gr.l (1)

Scientist E 1

Scientist C

Scientist C

Scientist B

Librarian/Gr. 1l (1)
Roneo Operator/Gr.1l (1)
Cataloquer/Gr. Il (1)

Sr. Stenographer

Jr. Security Guard

Sr. Stenographer
Hindi Translator
Sr. Stenographer
Jr. Security Guard
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ENGINEERING SERVICES

Civil
Mr. R. Dubey
Mr. N. Saha

Mr.  Madan Lal Gujar
Electrical

Mr. Manik Chandra
Mr.  M.K. Jain

Mr.  S.K. Suryavanshi
Mr.  Vijay Golait

WORKSHOP

Mr. J.P. Pandey
Mr.  Ujjwal Mukut
Mr.  Ramesh Kosthi
Mr. A.K. Asati

Mr. R.K. Gurjar
Mr. L.N. Sahu

ADMINISTRATION

Mr.  C.S. Shanmughom
Mrs. Shyamala Soman
Mr.  K.P. Tripathi

Mr.  B.N. Dikshit

Mr. P.K. Srivastava
Mr.  S.K. Chaudhary
Mr.  Jaipal Kujur

Mr.  Satish Kumar

Mr. B.S. Rajput

Mr.  R.N.Ram

Mr. B.C. Pal

Ms. Asha Trivedi

Mr.  N.K. Pethari

Mr.  Arun Saxena

Mr.  Anil Gond
Mr. G.D. Sootha
Mr. Md. Rafiq

Mr. Ramcharan Malvi
Mr.  Govind Singh Yadav
Mr. Ram Kishore

Mr. L.N. Sahu

AEE (Civil)/Gr. lll (4)
Draughtsman/Gr.1ll (2)
Plumber/Gr. Il (1)

STA/Gr. 1l (2)
JE(Elect)Gr. 11l (1)
Electrician/Gr.1l (1)
Messenger

Foreman/Gr. Il (1)
SLA/Gr. 11 (2)

SLA/Gr. 11 (2)
Technician/Gr. Il (1)
Lab. Assistant/Gr. Il (1)
Helper/Gr. | (1)

Controller of Admn.
Sr. Stenographer

Jr. Security Guard
Section Officer
Assistant

SPA

LDC

Helper/Gr. | (1)
Section Officer
Assistant

Assistant

LDC

LDC

Guest House Keeper
Messenger
Cook-cum-Bearer
Driver/Gr. 1l (1)
Driver/Gr. Il (
Driver/Gr. Il (
Driver/Gr. 1l (
Helper/Gr.l (1)

1)
1)
1)
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RRL, BHOPAL

STORES & PURCHASE

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Sikandar Sultan
V.G.S. Rao
Girish Chand
Harihar Singh
D.M. Chilbule
R.N. Sharma

FINANCE & ACCOUNTS

Mr.
Mr.
Mr.
Mr.
Mr.

B.D. Jha

S. Chandrahas

P.K. Satyanesan

C.V. Balasubramanian
N.S. Jadav

Dy. SPO

Dy. SPO

ubcC

Jr. Security Guard
Stores & Purchase Asstt.
Stores Attendant

FAO

Section Officer (F&A)
ubC

LDC

Messenger




