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This Final Report covers a stage of implementation of the 
Project as per Terms of Reference elated ol.lo.1987. (Item 3.) 
i.e. a supervising the revision of all equipment and installa­
tions, the start-up and operating in the Project Area, of a 
Foundry with an Integrated Mechanical Workshop of an annual 
capacity of 1000- .Joo tons of ferrous and non-ferrous castings. 

The aim of ti 1e Final Report is to show implemented results, indicate 
the problems which accompanied implementation and to give 
recommendations for future operation. 

The establishment of a plant was based on a contribution from 
Yugoslav Government related to equipment, engineering design, 
training, superlfsion etc., as declared during the Solidarity 
Meeting in Arusha in July 1979. As proposed and accepted at 
the Solidarity Meeting, the Project was implemented jointly 
by The Ur.ited Republic of Tanzania, UNIDO and Yugoslavia with 
the coverage of local, Yugoslav and convertible currency require­
ments from the three sources respectively. The plant was 
located in Mwanza, as it was agreed particularly to assist 
further industrialization and agriculture development of this 
region. 

The Small Industries Development Organization (SIDO) from 
T anzanla and Invest-Import from Yugoslavia were nominated as 
Governments Agencies responsible for the implementation of 
the Project. 

The Foundry Project is earmarked to produce a wide range of 
basic items such as spares for- gfmeries, trailers, tractors, 
sugar mills, textile mills, imputs for construction industry, 
brake shoes for the railways, etc. 

The Contract between UNIDO and Invest-Import for the design 
and provision of machinery and equipment was signed er. 16th 
of June, 1982. 

The 14 Tanzanian trainees were trained in the production 
plants of L2T "Kikinda" In Kiklnda - Yugoslavia in the period 
of six months (from o2.o6.1984. till 26.11.1984.) 

The installation wort's started on 14th August, 1985. and ·.vere 
successfully completed on 21/22nd of July 1986. 

That was the FIR:>T P'. !ASE of project implementation and all 
implemented results, problems and details are given in our 
Final Report of Septembar 1987. 



The Integrated Mechanical Workshop was put into operation 
in 1986, and continued to operate. 

However, more than two years have been necessary for the 
provision of basic conditions for the start-up of the 
Foundry. 

The Foundry, which is a major part of the company, carried 
out successfully its first melting on 28th of November, 1988. 

From the date of the first melting, up to the end of the 
six-months trial operation, quantity of about 70,000 kilos 
of gcod ferrous and non-ferrous castings has been produ­
ced against average reject value of 13,681" for ferrous 
and 9,41" for non-ferrous castings. 

Conclusions: 

L The six months trial operation confirmed a technological 
concept of the plant as properly chose;i. 

2. The equipment ls functioning in accordance with projected 
requirements. 

3. The produced castings are, despite insufficient quantity, 
of good quality with acceptable 1·t!}ect percentage. Insuf­
ficient quantity of produced castings ls the result of 
the lack of manpower, discontinued production, lnsuf ficient 
marketing and patterns and !:Ore boxes, missing laboratory 
items etc. 

4. Local manpower is well trained, and present on site except 
for the casting and pattern designer who left the company 
in February of 1989. 



Recommendations: 

1. Without proper marketing, foundry has no serial production. 

The immediate objective could be achieved by a higher techno­
logical discipline, market research, continuous production, 
provision of raw material in due time, thus bringing the 
plant to full operational capacity leveL 

2. To maintain the equipment regularly as to provide full 
operation capacity level. 

3. To keep on site already trained manpower and to employ 
a new designer for castings and patterns. 

4. To equip the existing laboratory with the "green sand" 
strength tester and laboratory furnace. Analytical balance 
up to 1000 g would facilitate laboratory analyses, but it 
is not really necessary. 

5. To install and put into operatio:i the additional Yugoslav 
supply of pattern-shop machinery. A higher quality and 
larger quantity of patterns and core boxes have to be 
manufactured within a shorter time, more pattern-makers 
have to be employed and trained, and thus quantity and 
quality of castings will be improved. 

The pattern shop machinery (5 pcs.) delivered from Yugo­
slavia on o3/o7/89, reached Mwanza only on Jo/ll/89. 
Installation and testing of the same will be done during 
December 1989( Encl. No. 6/3: telex from Nefco dated 
ol/12/89.) 
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INTRODUCTION 

The aim of the Project was to establish and start operating in 
the Project area a foundry with an integrated mechanical work­
shop of an annual capacity of looo to I.Joo tons of ferrous and 
non-ferrous castings. 

Machinery installation of the plant has been carried out since 
1985, and by July 1986, the installation was ready allowing the 
mechanical shop to operate. 

The foundry plant was delayed to start operations due to delays 
in providing the funds and local items of raw materials. 

In accordance with the Contract, signed on 23rd of September 
1988 between UNIDO and Invest-Import, the supervising of the 
P.!Vlslon of all equipment and installations started on o4th of 
October 1988, and was successfully completed on 27th of Novem­
ber 1988. 

The first melting of the foundry was successfully carried out 
on 28th of November 1988. 

The six months trial or~ration confirmed the technological 
concept of the plant as properly chosen. 

The complete Tanzanian personnel present on site was trained 
to the level enabling continuation of casting production. 

{Encls 6/1 and 6/2 Production Reports dated 16/06/89 and 
12/12/89). 

The trial operation was successfully completed on 28th May 
1989. 



-2-

' 



e 
.. 

U~4'IC PliOJ~' PARAMETERS 

l . r;r~y iron foum1r'y i:ap:w I ty 

,'. A lumtnlum dpL. c•.1µ~11~i ly 

·i. T 1mc JAlrflmeter:i: 

- numl>cr or work in~; d:.1ys per yt~ar 
- 111.iinl*.r of -"'" 1 l't.!1 per '1:iy 
- 1·1.m!Jcr of wor·k rn.:, hc1w::t pt r ~1tii ft 
- number· Of' cl'flcient Werking hour~ pt'r ~1hit't. 

q . :;crap va I ue: 

- ca!tting pr ocluet ion 
- core procJucLior1 
- rnach lnlnv, pr0<·1~<ts 

':>. Ca~aclty or two mf'chanical moulding 1 in~!J 
(with about 136.ooo ~oulds per year) 

6. Capacity of hand moulding line 
(for grey iron ami aluminium production) 

7. Ccl:t.1ng average weight (grey lron) 

e 

I 'i'jo to/year 

loo 

C'45 ., . 
fj 
6 

I'/, 5 " 
r.;,o ~ 
I. '5 '%. 

" 

1200 to/year 

2?o to/year 

b, l1 kos. 

I 
w 
I 
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.8ASJ.~ . .rARAh'£'.l~. fW .~"l'AHr_;;Y.r .. P.~CTI~ .. 

I . ~tart-up period 

2. Number of sh1 rt~J per d;:.y 

3. Total monthly prnject.e<l capacity 
(for one shirt. wor·k) 

:t. riv11lh l ( \.!d!Jdl.: j L. y i u'%. I 

Month ll (capacity 3°'9) 

Month III (capaclty 5o~) 

t-'onth IV (capacity 8~) 

Month V (capacity 9~) 

Month VI (capacity loo1.~ 

'). S1x-D1C·nths tot.al production 

e 

6 month!j 

'A). ;>r;u ko~/Month 

'j • (;,;~r:, :...:,:-;I Mvr1t.l1 

16.675 1<cs/MC4'1t.h 

28. 125 l~oe/Month 

45.ooo kos/Month 
5o.625 kos/Month 
56. 250 kos/t-ionth 

2o2.5oo ko::J 

I 
~ 
I 
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PHOPQS£D l'ROOU(.•f H>N PROOIWl1E ANl> PROCESSl!.:.':i 

--· --·- .... 
No. I t e m rww. No. Mater1al Est. anr1u;t J Weight Mouldlng No.or core5 Mi.·v:hin\1111. rwn• ., .. ,:, 1lemanu (ko3/ proceu:J per ca~t. 

(pert) ~;)!J t.. ) 
·-·---···---· .. -·-· .. -· -· ... ·-·- ... 

l. Charcoal Lron 01 .ol .ocol ·i 611. 'jr.c 

body• 1)1.i>J .oool ~a~L i.ron l;H. '~uo 2,Uo mcc:~1an l Ci1 l l cJrl 11lng,ml1lJI~1 IJU) L.'111111.g, 
- t nr 1;i0v~r· ' .. :! .. ':'! .oco2 (~~1!.! t. ! =--~:: ,.,u r: ... ,, o,~u mc.:.::t1;u-,l..:;; l - "11 Uii.1~ ., .... .,...; .. ,, 
- h.1ndlc ol .ol .0003 woorl 68. 1.iou - - - turnlri~ 
- handle plate 1) l . o l . oou4 ~l\. l!f.! j f:!~ .• ,, )() - - - L'U t ting, dr 1J l i riy; 

lO<'k pin ol .ol .oco5 :.it.etd OH. 1.i<JrJ - - - turning 
- lock handle •)I .'.Jl. 0006 woo<1 6/l. ~iO<l - '" - lu1·11lr1.,, 
- lock handle plate o~ .1>1.oou7 ~Jt ('I .. I (11l. 1)t ,q - - - ,,. u 1,L 1r111, , rl r l 11 I r 111. 
- ct.!\h tray C>l • o I • uor.>8 ~•t.c~ 1 (ol\ • 11u< I - - - <'Ulf. lrlV, 1 1jrf J l \11>1 
- rlvet l/J 4 ol. ol. ouo9 ~ l.<~e 1 iJ/ ,()00 - - - - I 

Vl - screw M4xlo ol.ol.ooolo .-itee \ 2·.· 11 • ()()() - - - I 
- n1. t., M4 ol.ol.oooll steel ;?'/II, oco 
- C'SK screw, M4 ol. ol . 00012 st.eel 1 JI .ooo 

?. 111gn level lavator~ 
cbtern: o!.~.oooll ca:tt. lron 5.900 
- cb1tern tank ol.o4.ocol ca<tt iron 5.900 12,oo hand - c1rlll1ng, mil11n~ 
- ci~tern cover' ol.oU.ooo? ca:il. iron 5.9o<J 4,<)o mcch:rn 1 ~:t1 I - clrl I I lr~ 
- siphon pipe cc..ver' ol.n4.ooo) cast iron ';i. 9ou 2,5o ti;md o,? ddlling 
- siphon pipe o 1 • oil . ocoll cast iron ~.9oo l,3o mechanical l t.ul'ning 
- lever ar-m' ol.o4.ooo5 cast iron 5.900 l ,5o rneC'hanical - dr 1l11np, 
- cl~tern float ASS ol .olLooo6 steel 5. 9oc 
- round head bolt ol. o/l .0007 steel 11.800 

nut. H R ol .o4 .ooo8 st.eel 11. Boo 
- nut M JC, ol.o4.ooo9 steel 5.900 - - - cutling,m1lling, turr1lr111 - nut H 45 ol . o4. ooolo steel ~.9oc - - - cutt.ln11;,m1 I I ln11., turntrw 

3. ~il pl pe• ol .o2 .ocol ca!lt iron 4.!;:ioo 'I ,oo hand l 

J 
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No. 1 t e m 

'' · Sew~~ 
- cr·o~~ jo1nt 

w\th rlnnr 

- :; tr:1p 1 

- T jo1nt 
wlth door• 

- Y joint• 
- P trap• 
- SO<.'kCt. 1 

- n;Jhan 1 tr~p 
- ventilation 

cover• 

5. Manhole cover 
t6x16 11 

- cnanhole frame 
16 x 16 11 

6. Bench vlce 

- vtce l>ody 1 

- v lee slipper 
- v1ce jaw 

screw MB x 25 
- plate II m 
- screw H6 
- handle 
- handle cup 
- nut 
- pin 
- spindle 
- l.Jth 

e e 
PROPOSED PHOOUC.,. JON t'RCXiUAlfi£ AHO PROC'F.SSF.S - ---·-··· ---

·--------- ------·--·· .. ·- ------ ---- --------
Cr-w. No. 

, 1 I . n ·{ non\ 

o I . oj. OO•J2 

ul .0$.0001 
I) l , 0 3, 0004 
0 l . <> 1. 0005 
() 1 . (.) ~ . 0006 
ol . o:i. 0007 

ol. o:i. 0008 

ol.o5.oool 

ol .o5 .0002 

M loo 

Mloo-1 
Mloo-2 
Mloo-3 
Mluo-4 
Mloo-') 
Mlo<J-6 
Hloo-7 
Mloo-8 
Mloo-9 
Mloo-lo 
Mloo-11 
MloQ-12 

MiJter\al 

f";1"\t. I rn11 

cci:3t. ir·on 

ca ~1 t l l'un 
c:1:Jt ir·on 
ca!it iron 
c:1~1l \ro11 
ca~l 1r·uri 

cast iron 

cast iron 

cast iron 

ca!lt iron 
cast iron 
steel 
steel 
steel 
steel 
steel 
steel 
steel 
:>lcel 
steel 
:Jtet! l 

E~l .urirtU~\ I 
dr·m .. r1J 

( pc~ :1 ) 
----··· ... -· ------

·~ . ~(\(\ 
lj • 'j()(J 

4. 5uo 
4. ')or.; 

4.?oo 
11, ')ou 
II, 1)c>u 

11.500 

16.700 

16.700 

Weight. Moul1Hng Nu.of' core~ Mach1ntrw. pr1)(•1•·1:1 
( l<O!I/ fWO('t:•:1:1 per· 1.:a:1l. 
1:.:1:1 I. . ) 

A1 ';1n ~1•h:m Ir·~ 1 

7,oo mechanical 

'), :io mechantcn l 
'j I 40 mechanical 
4.5o mechanka l 
I 1 l1,> n~chan 1 cal 
c,•:,o mechanic.: a 1 

i:','.)o rnec ha11 l<!a t 

1~ 1 00 hand 

'/ ,oo hanG 

B,5o cooch.:rnlcal 
11, ')o mechankal 

l m1ll1ne, rtr ~ 1 ' 1. ":~ 
l 

\ mllllng, ~r1 I: \r1~. 
l 
I 
0 I r.rJ 

I l ilr· 1ll1rtA er-
I 

cJr• l l l tn~ 

2 

2 drill!~, m1lll11~ 
1 ~lr'illing, D\111 lu~ 

cut'.ting, drll\ln~ .• mlllln~ 

. -
turning 

turning 
turning 
turn1fl8 
turnJ~ 
turning, drilling 
cutting, mlllln~ 
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No. I t P. m Or'W. No. 

( . Ginnery parts 

- arm lever o I . o 7 . ooo l 
- :!!~ br":\'~!~et c ! . ~·r. <X:C'2 

- Coupling: 
- upp1~r part 01.0·1.0003 
- lOWE"r part ol .o'/ .0004 

!lliding brackcL o I . o'f • 0006 
- :Jl hlw~ plate l. ol .i>'f .ooo'f 
- !illdlng plate 2. ol .o.,.ooo~ 

- e 
PROPOSPJ> PRODUCTl~ PAOORAt.f4E AND P~<;ES 

t-\-•teri:l 1 

bra~~ 
br~~~~~ 

c:rn t 1 ron 
ca:J \. I nm 
ca~t i ro11 
L'iia\.. I r ·• >11 

r.a:it trcm 

E.'lt .annual 
de ma ml 

( µr.•:1) 

We1J¢lt Mouldin~ No.of core~ 
(ko~/ procc~!l p~r ~~st. 

ca~t.) 

H.1C'h\nlr11/. r1l'o)''o ; I 

8,oo hancl (' drllllng, mlllin~ 
1'"\ (,{., r.:c1.~~1"Jr~ i ~ q 1 - dr'!!ltr-~~. mU!!~!/'. .... - .... 

o,65 rocch.:.rn! c.:1 l l urllll~. mllllnr, 
o ,6r) mectianical l urilliN!;, mill1m~ 
4, lo mcclkin 1c:.i l I dr-1111~, mtll1n11, 
],oo meclla111 L'il I - tlr' 1 l l l lijl, 1 mil l 1 l\Jo'. 

) , I 'i mcc•twn I t:·'-11 - d r I I I I riji, , m I I I 1 rlJI. I 
-l 
I 

····-------·--·- ·~-~- .. --- ·--·------- .... -----·- -~·-
Note: Orass castings can not be produced vith the edstlng equ\pment 

• :: Prepared pettem::J a11d core boxe5 (16. l?. .1987.) 
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t«>NTHLY PLAN FOO S'fART-UP PRODUCTIC»f: H 0 N TH I 

Total production: ?.625 kos 

------ --···-- .... 

Moulding I t e 111 Drw.No. Kos/ No.of cast. No. of ccre:;, 
l lne cast (pcs) {pcs) 

• Charcoal ·--...... ol-ol-ocol/:> ") "),... 160 160 " I.I'""'" J' ...J'-

I\ Cross joint ol-o3-oool 8,5o l?.o l2f.'• 

A S - trap ol-o3-oco2 7,oo lw loo 

A T - joint ol-o3-ooo3 5,3o 120 120 

B 'i - joint ol~3-oco4 5,4o 120 l2o 

B P - trap ol-o3-ooo5 4,5o 118 118 

n Socket ol-03-0006 1, llo 260 7o 

B Vent. cover ol-oJ-ooo8 2,5o 500 l2o 

c Manhole cover ol-o5-oool 15,oo 3o 60 
,. 

HaMole frame ol-05-000?. 7,oo Jo -"" 
c So1 l pipe ol-o2-oool 7,oo 3o 3o 

T 0 T A L 1226 lol6 

A :: mechanical mouldln~ 111w L 
U :: mechanical mouhl I 1111, II r1r tT 

--C-=- hand- moW.din~ Une 

-· ·~·····- p- ... ·-
No. of mould~ kos/ rf'!fMrkn 

(pcs. item 

8c 52~ 'Y) 

120 1020 1 00 

loo 700,00 

120 636,oo 
120 648,oo 

I 

118 531,oo 'f 
35 392,oo 

60 300,00 

Jo 450,00 

3o 2\o,oo 

3o 210,00 

·-·--
643 5625,oo 
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tOmlLY PL.M POR START-UP PRODUCTIC.: tOn'H II 

Total prodJctlor.!.: lf>.675 ko:i. 

Moulding 
line 

I t c m 

A. Charcoal ir-or1 

A Cross joint 

A :1 - tr·ap 

A T - joint 

B Y - joint 
A P - trap 
I\ Socket 

R Vent. cover 

c Manhole ccvcr 

c Hanho le frame 
c Soil pipe 

T 0 T A L 

Drw.No. Kos/ 
casL 

·-----
ol-ol-ooo 1 /2 "i 1 3() 

ol-o]-oool fl I ')Q 

ol-o3-oco2 'l , ()0 

ol-03-000·3 'J,3o 

ol-0)-0004 5,4o 

ol-o3-ooo5 4,5o 

ol-oj-0006 l,4o 

ol-03-0006 2,5o 

ol-o5-oool 15,oo 

ol-o5-ooo2 7,oo 
ol-o2-oool ., ,oo 

No.of cast. 
(pc!i) 

I 6c, 
1100 

4()0 

400 

400 

4co 

looo 

600 

4o 
110 

4o 

-
Jll~2 

·~------~----------~~--~-~--~-
No.of cores 

(pcs) 

I 62 

4oc 
1100 

400 

1100 

400 

250 

600 

Bo 

110 

3132 

No.of' moulds kos/ 
(pc~) item 

I.II 'J3') '00 

4oc '3400 ,oo 
400 2800,00 

400 2120,00 
lfoo 27.60,00 
400 1800,00 

1~5 l'foo ,oo 

300 1500,oc 

4o 600,00 
4o 260,00 

4c 260,00 

?.626 I 16875,oo 

rcm.•r·k:1 

I 
ID 
I 

·---.. 
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tOmiLi. PW ~--QR. srAirf-uf. c>noooc.•1·i61f:-K>Nnr--n:t··· ··--
. . -

Total production: ?8.125 kos. 

Moulding 
line 

I t e m 

A Ctklrcoal iron 
A Cro~~ jo1nt 

A S - trap 
A T - Joint 
~ 'I - joint 
B P - trap 
B Socket 
B Vent. cover 

c Manhole cover 
c Manhole frame 

c Soil pipe 

B Bench v1ce 
B Nahan1 trap 

T 0 T A L 

Drw.No. 

ol-ol-ooo 1/2 

ol-o3-oool 

ol-o3-ooo2 

ol-o3-ooo3 
ol-o3-ooo4 

ol-o)-C'co5 
ol-oj-0006 

ol-o3-ooo8 

ol-o5-oool 

ol-o5-ooo2 

ol-o2-oool 
'lloo-1/2 

ol-o3-ooo7 

Ko!l/ 
C"!.!L 

],jo 

8 1 50 
., ,00 

'>,3o 
5,4o 

4,5o 
I , 4o 

2,5o 

15,oo 

1,oo 

7,oo 

13,oo 
2,5o 

No.of cust. 
(pcs) 

'">2o 

600 

600 

600 
600 

600 
1600 

Boo 
5o 

5o 

5o 

loo 
400 

6570 

No.CJC' cCJres 
(pc:J) 

•;?o 

600 

600 
600 

600 

600 
400 

Boo 
loo 

-
5o 

Joo 
400 

5'i7o 

No.or a>OUlds kos/ rem;11·t.< :1 
( pc::1) 1 t.em 

260 l 'fl')' 00 

600 ':>loo,oo 

6oc 1200,00 

600 3L8o,oo 
600 3240,00 I ..... 

600 2700,00 
T' 

200 2240,<>0 

1100 2000,00 

So 750,00 

5o 350,00 

5o 350,00 

loo 1300,00 

200 1000,00 • 

4310 28125,oo 

- ··-- .. -----· 
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tamlLY PL.AN POR S'fAm'-UP PRODUC'rION: ti0n11 IV -------··---·- _,. __ --·----------·---·-
To!-al production: --~~~-· 002_1<0~ 

.. --------··---·--·-- ·----···--·-·--·-·-··--·-·--------
Houle.Jing 
line 

I l e 01 

I\ 
c 
I\ 
{' 

I\ 
B 
c 
A 
A 
A 
n 
B 
e 
B 
c 
c 
13 
B 

<~arcoal 1ron 
Cistern tank 
Cistern cover 
31phon pipe ccver 
Slµhon plpc 
Level arm 
Soil pipe 
Cross jo1nt 
s - trap 
T - jotnt 
'i - joint 
r - trap 
Socket 
Vent. cover 
Manhole cover 
Manhole frame 
Hench vice 
Nahan trap 

Drw.No. 

ol-ol-<XX>l It! 
ol-o4-oool 
ol-o4-ooo2 
ol-ol.i-ooo] 
ol-o'l-ooo'I 
ol-o4-oovr; 
ol-oc.>-oool 
ol-o3-oool 
ol-03-000?. 
ol-o3-ooo3 
ol-oJ-ooolf 
ol-o3-ooo5 
ol-03-0006 
ol-o3-ooo8 
ol-o5-oool 
ol-o5-ooo2 
Hloo-l/2 
ol-o3-ooo'f 

K(1~/ 

mt~ t 

j,)o 
12,oo 
l.i,9o 
;> '!;>CJ 
I , 1v 
l ,5o 
7,oo 
8,5o 
., ,oo 
5,3o 
5,4o 
4 ,')o 
l,4o 
2,5o 

15,oc 
7,oo 

13,oo 
~.5o 

No.of Cil!1t.. 
(pcs) 

1500 
~ 
5o 
5o 
~o 
5o 
4o 

Boo 
lloo 
lloo 
900 
900 

1800 
900 
10 
7o 

200 
2o4 

No.of core!l 
( pc~l) 

I l)f.)(.) 

.... 
c·.1 

')o 

4o 
Boe· 

lloo 
ll.oo 
900 
900 
450 
900 
l'lo 

600 
2o4 

No.or c..Julc.Js ko9/ 
( pc9) item 

7r>O 
'JO 
~;o 

5o 
1 3 
25 
4o 

6oo 
lloo 
lloo 
900 
900 
225 
450 
7o 
7o 

200 
lo?. 

4950,00 
600,00 
?45,oo 
125,oo 
6~• ,<X> 
75,oo 

280,00 
6Boo,oo 
7700,00 
5830,00 
4860,00 
~oSo,oo 
2520,00 
2250,00 
1050,00 
490,00 

2600,00 
~.>10,00 

rem:Jrk:1 

I .... .... 
I 

~~~--------------~--~~~~~~~--~~------~~~--......,--------~----~--~----~~~·- _ .. -·-~ .... 
T 0 T A L 9834 87o9 7895 ' 45. ()I)()' 00 
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foDmU..Y PLAN POP S'l'ART-UP PHOOOC'l"'IC.: Kimi V 

Tot•.11 production:_ . ~.o. 625 ko~. 

·---------·---·---·--------- ------------------
Mould~ng 

line 
l L c m l>rw.No. K..:lfl I 

c:.t:J L 
No. of c:rn~. 

( pc~:l ) 

----- . ---------------------------·----··~----------
A 
~ 

..... 

B 
«: 
n 
I\ 
.~ 

A 
A 
A 
B 
B 
B 
Ii 
b 
c 
c 
B 
B 
B 
B 
l3 
a 

Char-cool iron 
Cl:::.:.cn 1 i...:tt!K 
Cisten1 1!cver 
~ilpho11 pipe cover 
Siphon pipe 
Lever arm 
Soil pipe 
Cro!is joint 
S - trap 
'f - j '- nt 
Y - joint 
P - trap 
Socket 
Nahany tr.1r 
Vent. cover 
Manhole cover 
Manhole f:-amc 
~nch vice 
Coupling us:per 
Coupling lower 
Sliding bracket 
Sliding plate 1 
Sliding plate 2 

T 0 T A L 

ol-oJ -0<.1ul 12 . .. '"' 
U.1.-Ll<t-O<JO.l 

ol-oll-oool 
() l -ci•i -OOI.) 3 
ol -o'l-oooli 
ol-olt-0<xh 
ol-o2-oool 
ol-oj-<.>ool 
ol-oJ-0002 
ol-o3-ooo3 
ol-o3-ooo4 
ol-0)-0005 
ol-o3-ooo6 
ol-03-000'/ 
ol-o3-oco8 
ol-o5-oool 
Ql-o5-oco2 
Mloo-1 /2 
ol-o7-oco3 
ol-o'7-oco4 
ol-07-0006 
ol-o7 -ooo'l 
ol-07-0008 

3,Ju 
l~~, OC) 

4,9o 
2: 1)c) 
l, ·in 
l,5o 
7,oo 
B,5o 
., ,oo 
5,3o 
5,'~o 
4,50 
l ,llo 
(>I 'j() 

~, '><> 
15,oo 
7,oo 

13,oo 
o,65 
0,60 
4, lo 
3,oo 
3,15 

1600 
5o 
'>o 
')o 
5o 
5o 
4o 

'Joo 
lloo 
lloo 
900 
900 

2000 
862 
9oc 

8o 
Bo 

200 
200 
200 
200 
200 
200 

11912 

No. of cC1rc:J 
( pc:J) 

No.of mould:J koM 
( p1.:s) it.em 

r·em.1rk:• 

------------------------· -- ··~ 

1600 

25 
')o 

4o 
900 

lloo 
l loo 
9oc 
':Joo 
~(J(J 

Bot' 
900 
160 

Cloo 
200 
200 
200 

lo 23'1 

800 
5o 
?o 
lj() 

13 
25 
4o 

900 
1100 
l l 00 

900 
900 
250 
lrJ l 
1150 

Bo 
Bo 

200 
67 
67 
67 
67 
67 

5280,00 
6oc,oo 
?45,oo 
l?.5,oo 

(J'j' 00 
75,oo 

260,00 
76?0 1 00 

Hoo,oo 
5630,00 
4860,00 
4o5o,oo 
2Boei,oo 
~155,oo 
2250,00 
1200,00 
560,00 

2600,00 
130,00 
120,00 
820,00 
600,00 
630,00 

7754 50625,oo 

I ..... 
I\) 
t 

_ ...... _ 
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tOml..Y PL.AN l''OH Sl'AR'f-UP PROOOC'f ION: t«JN'lll V"I - -----
Total production: 5_f! . ....i~2-~-

_., ___ .. -· - ---·-- .. --·-------·· . --· -·-· -
Mou l d l ""- I I.,.. m lir·w.Nu. KtJ:J/ No.ul' ca~L. No.of rore:1 No.or· moul<I~ ko::i/ I 'c.'fl~ II 'it, • 
l i II(' c~a ~' t. (pc~) ( pc~ fl) ( pt:!I) l lffln 

-·----· --··· .. - ··- .. 

A Ch.'lrco:1 l lrc·ri ol-ol-oooJ/:? j' jo :.>ooo 2000 tooo 6600,00 
c Ci:ottern Lank o l -oh-<><..>0 l l~,oo 60 - 60 1im,oo 
[-\ Cistcr11 ~c)vcr ol-oll-0002 4,C)o 60 - 60 ?911,oo 
(_ SiphtJn pi.µe cover ol -u'l-00<.,)'i ?. I()() 60 jc:> Gu l ':>o 1 ()() 

B Siphon pipe ol-o4-ooo4 I , 1o 60 60 l5 78,oo 
B I.ever arm ol-o'l-0005 I ,5o 60 - 1o 90,00 c Soll pipe ol-o2-oool ., ,oo 110 4o 110 280,00 
A Cro:.~ joint ol-oJ-oool 8,5o 1000 lml() looo 81joo,oo I 
A S - t.r~1µ ol-0·1-oooc> '( ,<>O 1200 1;,•uo l ?(JI..) u 4 oc.: ' I)() 

_, 
w 

A T - JOlnt ol-0)-0003 ~,Jo 1200 I i:.'<>O l"oo 6360,00 I 

8 Y - jolnt ol-o3-oooll 5,4o 1000 looo 1000 5400,00 
B P - trap ol-o3-ooo5 4,5o 1000 1000 1000 li5oo 1 00 
B Socket. ol-03-0006 J , lio 2000 500 250 2800,00 
B Nahany trap ol-o1-ooo7 2,5o looo looo 1000 2500,00 
0 Vent. cover ol-03-0008 2,5o looo loco ?oo 2500,00 
c Manhole cover ol-o?-oool 15,oo 99 198 99 1485,oo 
c.; Manhole f'rcunc ol-o5-ooo2 7,oo 99 - 'Jll 693 ,oo 
B Bench vice Ml O<.>- l /2 I 3, c)I) 200 600 200 2600,00 
fj Coupling upper ol -o'/-0003 o,65 ?oo 2f.IC) 6'/ 130 ,oo 
u Coupling lower ol -o'/-0001.i 0,60 200 ;!04) (1'( l?u,oo 
8 Sliding bracket ol-o'/-0006 4, lo 200 (:'()() 6'1 

' 
820,00 

~ Sliding plate l ol-o'f-0007 3,oo 200 - 67 600,00 
a Sliding plate 2 ol-o'l-ooo8 3, l'j 200 - b'I ojo' ()() 

-.---.. ·--· -·--·····---· ··-··· - ··~--·---.. ·-·-· ... ···-·-----------------··-·· --.. -···· 
T 0 l /\ L Ul38 l tlV!l 9148 56?.')o, oo 

---·-------·-·-----·-···--···----·-·--
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R E S U L T S 
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SUPERVISING OF THE REVISION OF ALL EQUIPMENT AND INSTALLATIONS 

In the peric:xl fran o4th of October 1988 till 26th of Noverrber 1988, a 
total of lo,5 man-months was spent for sq:>ervising the revision of all 
equiµnent and installations. 

'!he follo\'1i.ng activities have been irrplemented: 

r-tel ting shop ----------

- Cleaning of A and B cupola furnaces and refractory lining there-of, 

- Dismantling of receiver and rem:>ving of it's cover for the refractory 
lining preparation, 

- Manufacture of metal gauges for refractory ramning of two cupola 
furnaces, receiver, aluniniun fUIT1aCe and cupola syphons, 

- Refractory lining of the receiver, 

- Disnantling, cleaning and checking of oil burners and their connecting, 

Sintering of the receiver refractory lining, 

- Manufacture of the auxiliary fCU'ldry tools (slag cleaner, s.'1ake-out 
hook, etc.) 

- Refractory lining of pouring ladles, 

- Draying of the pourin£ ladles refractory lining, 

- Refractory lining of aluniniun furnace, 

- Repair of all.minit.m t\Jrnace fan bearings, 

- Adjustment of pouring ladles conveying height, 
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- Refractory rcmni.ng of the melting zones i."l the cqx>la furnaces, 

- Sintering of the rrel ting zones refractory linL11g. 

- Refractory ramning of cupola syphons. 

- Sintering of the cupola syphoo.s refractory lini!1g, 

- Refractory 1.L-Ung of t."le pouring sprues, 

- Draying of the pouring sprues refr-a::tory lir~ng, 

- i\o.o-hours melting t.::st (cu,:x1la fu.-nace A}, 

- Training of Tanzanian personnel for handli.P.g and maintenance of the 
melting plCl'lt, 

- Mould pouring test (machine rro.tl.ding line A, 15 r.-oulds). 

r·!ouldir.6 shop 

- Preparatioo of fotD1dation for t"'° pairs of !:CW.ding rrachines 
(cleaning of ancho!" - bolt : 10les) , 

- Dismantling of the moulding !r.achine tables a."'l<l changing of 
pattern plates fixing system (tables, supplied by 'JNIOO, with 
slots on irrproper places), 

- Preparatioo of tehnical docunentatioo for fixing pins and 
guiding of pattern plate and IOCA.llding box, 

- Preparaticn of technical docunentatioo for wooden press plates 
of rooul.ding machines, 

- Repair of broken parts of rrn.Uding machines ( lift1rig pins 
coosole knobs, jolting and -tonn separation knobs, etc.), 

- Fixing o~ moulding machines onto t.he f0ll1dations, levell1ng 
and connecting theNX>f to thf> carpressed air 1 ine, 

- Re fixing of the moulding machines tables, 
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- Adjustment of the moulding machines. 

- Testing of four m::>Ulding machines. 

- Repair of damaged rroulding machine ( rooulding line A, 

dr=>....g moulding) • 

- Cor:r:-:-.::tir.g of the pneunatic rcrrrrer to the COO{>ressed air 

line (r:a.id r:oulding area). 

- ·."::,~:---.;:--.:-c · . .!.ng of tr.e pneunatic cleaners t'.) the ccrrpressed 
~-..ir l ir:e (rroulding machines). 

- l'!'=L'..r~:ng of Tanzanian personnel for handling aP.d maintenance 

, :f :~: :~~ :-'.".Oulding machines. 

- :'c;.J.i.ding test (rooulding line, 15 m:>ulds). 

·- A·::l.jt:strrcnt of rubber be! t conveyer (conveyer adjusted for a 

tir.r:<:r !'Ubber belt repl~ing the criginal belt stolen, r>revi-

0ns.!.y. cleaning, electrical installation control, replace:rent 

o:- 'f:issing fuses and lubricatir.g, 

- c:c.f!Pletir.g of core making depart:Jrerit: 1«>rking tables, co2 
distribution line, etc. , 

- Checking and adjusbnent of water supplying system ( sarrl mixer) , 

- Sieving and dust cleaning of new quartz sar 1, 

- Filling of the sand preparation pla.""lt with quartz sand, 

- Testir.g of corrplete preparation plant-automatic operation, 

. Training of Tanzaniai persornel for handling and maintenace of 

the sand preparation plant, 

' - ?reparation of moulding sand for test mx.ilding . 

Clear.ing shop 

- Preparation of shot blac;t machine: cleaning, electrical instal­

lation checking, lubricati~, filling with steel shot and 
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testing (cleaning of old iron parts-·;astings} , 

- Testing of entire 6ust collecting syst..om, 

- Training of Tanzanian personnel for handling and maintenance 

of the cloeani.r.g machinery and equiµnent. 

- Te~tit"\g ~f ·.h·:! cc:rplete Coot>ressed air system. 

- MarkiP.g of pattern plates for pattern assent>ling for five 

item.:; c( -~a5t.i:-.gs (ginnery parts) in accordance with 

drawir~s for gating system, 

- Trainin,;~ cf T:tP.Z3r1ian personnel for ma.chining of pattern plates, 

- Defe:::ting 3;,.j repair of milling and drilling machines, 

- Ccrrple~.ing of t.l-te foundry -~ls (patterns and core boxes) 

- Training for designing and calculation of ingate system for 

t..hree items jf g1nnery parts, 

- Preparaton cf prodl.ctioo prograrrrne for trial operation, 

- Training of Tanzanian personnel for preparation of chill-test 

and dies for collecting of rejected (w--a.Ste) liquid iron, 

- Training of Tanzanian personnel for testing of new patterns 

and core boxes: test rroulding, pouring, shake-out, casting 

rerooval, cleaning and fetlling, inspection, scrap detennination, 

marking, etc. 

/ 
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SUPERVIS!Ki OF THE Sf.ART - UP 

From the date of the fi!'St :?~J.t:i.ng, up to the complet.ion of 

t.'le six-roonths t!"ial operatio.-i, quantity of at.out 70,000 kos 

of good ferrous and non--ferrt..;us ca-=;ti~gs r.as been produced 

against average reject ·1alLie '-·.f 1.1.~»6% for- ferrous and 9,47% 

for non-ferrous ca::;ting.3. 

I;:;plerr.entcd results 

The following ferrous =astings ~:ave been prcxiuced during 

the trial operation: 

1. Plough wheel .........•............................ 2,5 kos/pc 

2. r.Uff coupling iowe r ............................... . 

3 Beater distance plate R/L. ........................ . 

4. T - joint pipe ......................•........•..... 

:, . Cistern tar'lk. • • • • . • • . . • . • • • . • .. . . . . • . • • • • • • • • • • • • . • • . 

6. Ventilation cover .........•....................... 

7.? trap ......................................... . 

8. S sleeve •.•..................................... 

9. 

lo. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

2o. 

Textile ann .•••.•...................•..•.......... 

Latch stand ••••••.•.•••••.••..••••••••••••••••••.. 

Latch dressor ................................... . 

T - Bracket No. 3 •••••••••..••••••••••••••••• • • • • • 

Man-hole cover 16 x 16" .•.•..•....•.••••••...•..•. 

Man-hole frame . • . • . • • • • . • • • • . • • . • • • • • • . • • • • • • • • • . . 

Nahany trap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Socket pipe ......................•................ 

Motor cover for tanesco .............••............. 

Cross joint pi.pe .............•.......•............ 

Soil pipe ...................••.........•..•........ 

ftllff coupling upper .............................. . 

21. Y - joint pipe ........... .' .............. ·· ....•.... 

1,1 .. 
l,o " 

11,o " 

18,o " 

4,o " 

12,o " 
1,5 II 

o,4 ll 

1,o ., 

o,6 II 

1,1 " 
16,o " 
7,o " 

2,5 " 
2,5 " 
1,5 " 

14,6 " 
11,o " 

l ,o II 

1,1 " 
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22. Filler Feeder ...••.....•..•....................... 

23. Slide guide .•..•.•••••••.••.•.....•••.•..•••..•••• 

24. Spherical sleeve ..•.•..................•........... 

25. Cast iron I"OlZld bar 2" 0 x 27" ...••.•..•...•••.•. 

26. II 311 0 x 27" .................. 
27. .. 4" 0 x 13" ................. 
28. II 4 1/2" ~ x 14 1 /2" .......... 

29. Beater bracket - flat .......................... . 

-30. Beater bracket - cr-anked ....................... . 

31. V - pulley blanks, 8 1/211 x 3 EL ................ . 

32. Pin lift bracket ................................ . 

33. Trailor hub .••••••.•.•••..•••...•..•...•...•.••.•. 

34. Mill bad plate .................................. . 

35. Siphon pipe .•.................................... 

.j6 • Gear whee 1 . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

37 • Loose weight ••.•.........•.................•..... 

38. Siphon pipe cover ............................... . 

39. Tex ti le part ..................................... . 

4c • Charcoal iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

Bench vice M loo .•.....................•......... 

Flange - Tanesco ..•..............•...........•..• 

Cross w-.IOd c larrps ..........................•...• 

Rod ...;larll>ing bracket ...•........................ 

V - pulley blanks, lo 1/2" x 2 B ............•... 

Flexible flange coupling ..•.........•.......•... 

Filling cam foll~r hub •.•...............•••... 

Box front - textile ...................•....•... 

49. Pulley 0 5 1/211 
••••••••••••••••••••••••••••••••• 

5o. Seed guard rai 1 ••••.•••.•.•.•••••...••••••••••• 

51. Whip roll cam ................................. . 

52. Bearing housing gear end •••••••••••••••• ? •••••• 

53. II open end 

54. II cap ..•••...••....••..••.•..•.... 

o,5 kos/pc 

1,1 .. 
1.5 II 

l'J,o " 
22.0 II 

25.o II 

27,o II 

4 ,.., .. . -
-, " .., . .,., " 

it_-\,·_) " 

2.0 " 

6,o II 

~") 

1 ..... 0 II 

1, 5 ., 

18 ".) " 

1. 7 " 

S,o " 

3,o " 
2,o II 

21,c II 

16,o " 
1,3 " 
2,o " 

22,o ·~ 

6,8 II 

15,o " 
2,6 " 
8,o II 

1,4 II 

5,8 " 
2,4 " 
2,4 " 

l,S " 



"" 
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55. Gear end cover ......................................... 
56. B - 24679 •••••••••••••••••••••••••••••••••••••••••.•••• 

5 7. Hand clutch ............................................ 
58. Back table ............................................. 
59. Taper lock bush (med) ............................. 
60. " II II (small} ................................ 
61. Bevel pinion ........................................... 
fi2. Worn gear 111.tleel - .support .•....•.. · .. · • • · · · • • · · • · · · · · · · • 

63. Solder spoon •••.•••••...•..•••...•.•.••...•.•.. · • . · · • · • 

64. Ma.chine frame ................. -......................... . 
65. Hand moulding box ........................................ 
66. Weight for moulds ...................................... 
67. Rice mill coupling .........•.•.......••.•........•...•• 

68. 

-o o ..... 

Lathe slide bracket . ..................................... . 
Front table •••..•...••.••.•......•.••••.......•..•. · .•. 

1,5 kos/pc. 

1,0 II 

0,4 " 
66,0 " 

3,0 II 

1,5 " 

7,6 " 

0,5 " 

142,0 " 
45,0 " 
0,8 " 
2,0 " 

66,0 " 

70. Surtion pipe 0 12 x 8 11 
••••••••••••••••••••••••• •• • • • •• • • 44,0 II 

72. Romd plate • . • • . • . . . . . • . . • . . . . • . . . . • . • • . . . . . . . . . . • . . . . . . 158, O " 

73. Anchlor bolt ••.••••••••••••••• .................... " " .... 4,5 II 

74. Shaft with t'NO nuts . .................................... .. 64,0 II 

75. Maize mill shaft ......................................... 13:>,0 " 

76. I - joint ••••••••..•.......... . . . . . . . . . . . . . . . . . . . . . . . . . . 13,0 " 

77. S 1 ay gtia.I'd. • • • • • • • • • • • • • • • • • • • • • .. • . ...................... .. 1,0 II 

78. Square block weight ...................................... 9,2 II 

79. Textile shuttle ......................................... 3,0 II 

71. Angle plate •.••.•.. 4,7 II 
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'Ihe following non - ferrous castings have been produced during the 

trial operttion: 

1. V- pulley 0 7 l/2t1 1,5 kos/pc 
2. Par'al.el lirlk . • • . • • . • • • • • . • • . • • • . .. . .. . ........................ 0,8 '' 
3. c. Soda flange ............................................. 1,0 ti 

Inplemented-parameters 

Melting capacity (cupola furnace) 1,46 - 1,90 tons/hour 

Machine moulding capacity 
(cne pair of machines) .......•.•......•........•..... 30 - 33 mJUldsihour 

Sand plant capacity •.........•...............•....... 

Shot blast machine capacity 

Scrap value: 

- grey iron production 

10 

600 

13,68% 

tons/hour 

kos/hour 

- non-ferrous production . . . . . . . . • . . • • . • • • • . . • • • . . . . . . 9, 4?% 

casting average weight: 

- grey iron production •..•.........••.••....••.•...•. 4,1 kos/cast 

- non-ferrous production . . . . . . . . . . . . . . • . . . . . . . . . . . . . . , 142 " 

M:nthly production: l'kln-ferrous grey iron 

- roonth I 7.250.10 kos 

- roonth II 11.178.10 " 
- month III 20.216.65 II 

- rr.:nth IV 465.00 9,225.10 II 

- roonth V 712.00 12,094.70 " 
- month VI 208.50 -"- 9.610.35 ti 

Six months total production i ,385.50 -"- 69.575.00 II 

Spent man-months (Yugoslav experts) .•.••• 40 
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Implemented parameters and results confirmed a technological 
concept of the plant as properly chosen. The equipment is fun­
ctioning in accordance with projected requirements. The pro­
duced castings are, despite insufficient quantity, of good 
quality with acceptable reject percentage. Insufficient quantity 
of produced castings is the re:;ult cf the lack of manpower, 
discontinued production, insufficient marketing and patterns 
and core boxes, missing laboratory items etc. 

During the first six months of trial run, the Tanzanian 
pattemmaker made about 60 complete patterns and core boxes 
and about 70.000 kg. of high-quality castings were produced. 
It is a fact that the foundry in Mwanza is of service type 
and that it does not have mass production, and therefore many 
patterns are necessary for small orders of various castings. 
In that sence, the problem will be solved, or at least, 
brought to a minimum, by erecting a pat~emmaking shop which 
we supplied free of charge. In this patttmmaking shop, a well 
trained pattemmaker can successfully train new pattemmakers. 

The pattern-making problem occurred in the third month of 
trial run when the well skilled pattern designer left the company. 
As we then insisted on an urgent replacement, NEFCO aMOunced 
an open competition for a new engineer. However, by the end 
of the trial run, nobody had applied, and within the available 
labour, there were not any adequate workers to be trained for 
this type of work. Our expert, the rr.achanical engineer, trained 
two Tanzanian engineers for three months, but only periodically, 
as they were engaged with their regular responsibilities (chief 
of technology and foundry and chief of inspection). 

The project was implemented in time, with the engagement of 
18 experts from L2T "Kikinda", who ,apart from their modest 
knowledge of English, confirmed their sklllfulness and reputa­
tion at well-known world companies. However, mutual communi­
cation could not have been a problem, since a course of Serbo­
croation was organized for the 14 tanzanian trainees during their 
six-month training In Yugoslavia. 

After the six-months trial operation, the casting production 
has been continued by Tanzanian experts and workers and, as 
shown in the enclosed telex dtd 14/06/1989, the implamented 
results are quite satisfactory (Enclosure No. 6). 
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TEl<MS OF REFERENCE 

OP/URT/80/022 

ESTABLISHH~NT OF THE NEFCO FOUNDRY WITH THE MECHANICAL WORKSHOP 
PHASE II 

START-UP AND INITIAL OPERATION 

~en~ra; 5ac~~roun~ --------· ----

1.10. 87 

! r ! :- ::·r--·~·,·=-~a tt1.Jt th.: l.flnt ractor whict. !las handled the project to 
Ja~P, ~i!i ~~~u~~ the r~sponsibilities of the present Contract. The 
proj<'..:~ h:is tw->rr•.rn several years with no price increase to the bent?fit 
0f ~h~ tontra.:to~. The Contractor was unable to start up the foundry 
;:n".icr [he p 1~t t:ontract due to lack of funds, and it was agreed by UNDP 
to ~rovict~ aciditional cash for the start-up; that the Government of 
Yugosiavi2 woula contribute, and that the counterpart would supply funds 
in local currency. 

2. Aim Gf the ~coi~ct 
To set up :in op~ratin!t NEFCO foundry in Mwanza. 

The L~ntract0r is required to 

(a) Sup.::nr1st> the revision of all equipment and installations and 
perfonn such work as may be required to ensure that all is in 
r~op~r working order. 

(b) Supervis-,: the- operation of the plant dut"ing a period c.f six months, 
continuously. The production will follow a schedule to be agreed 
between NEFCO and UNIDO and INVEST-IMPORT. 

(c) During che six months' period the Contractor will train the local 
pE-rsonnei to a level which will permit them to continue the 
operation of the plant following the completion of this contract. 

(d) ThP Contractor will ensure that the acqui~ition/production and 
maintenance of the foundry patterns by the counterpart is properly 
organized upon termination of the contract. 

4. General Tim~ Schedule 

' 
Followin~ rhr aw~rd of the Contract: 

(a) Briefiny in Vienna of the Team Lead~r 
(Found rv l:;ng ineer) 

(b) Arrival of Haintenance Team in Project Area 
(c) Arrival of PruJuction Team in Project Area 
(d) Termination of Progra11111e 
(e) Pr~•entation of Final Report 

September 1988 
October 1988 
December 1988 
Hay 1989 
June 1989 

UNIDO will have 4 week• to cOl'ment on the Draft Final Report. 

. 
I 
I 
I 
I 

I 
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5. Language Requirement 

English. 

6. Reports 

' 

An Interim Report and a Draft Final Report, in English. in five (5) 
copies 3nd a Final Report, in English, in ten (IO) copies. 
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MINUTES OF TllE PROJECT HEVlf...., r-:EF.1 HIG or1 TllE ESTABLISIU.;EriT OF 
A SIO(I FOUNDRY WITll 1111 EG!lATEfl r-:FCllMHCAL wonr.~1101' -

ur itrRT 10010;-2 

The meeting was ch<tirrd by Mrs. f-bry Chinery-lle~~,., H•·~i<lrnl 

Representative of the United tfations [l('..-f'lopment Programme (UNDP) with 

the following participants at th .. tlynn;:a Engineering and Foundry Comp:my 

(NEFCO) (1000 - 1200 hcurs) and at the l:C'w Mwanza Hotel (l~OO - 1700 hours} 

on 11 November 1987. 

PARTICIPANTS 

UNDP 

UiflDO 

YUGOSLAVIA 

SIDO 

?·!rs. !-:~1·y ~h ~ =1·'ry-H· .. S~':" 
Resi d~nt. Rcp!·-:·!"",·n t:\ t. i ve 

f.tr. 1:-:;•::-,···~~;:i :.~:.~··1··L~ 

S~ni•:>r In~·.;·:·r?·•i :',.·,;•·lopm~:lt Fir·l•l ;,,bi~"r" 

Mr. !·L !l !":"iC i ~ 
Couns'!.'l!or 0! ti?~ f.mb;:ts~y of the Soci:llist 
fed!'r:?l tlt'.'t~·:hl jr .,f Yur,0s1:r,;i:l 

r-:rs. Bcb<:1 S :_( y ·:r:!";·: i c: 
Invest-!•~r•.)r'~ 

r-!r. Savi?. !-:~ ~ :_·..? : ,: 
Invest-1~.ro:·t 

Mr. Bub;iln r:-!'d:-~•;: 

lnl."est-l•~p-:-r t 

Mr. E. B. T orok'1 
Director G~r.~r?.l, SIDO Headquarter~ 

M:-. f. E. Sau..:.:t, 5IDO lfcadquarter5 

Mr. M. Mfnli~bnr~ 

Rcgionnl f.1an::ig~r, S!L)O Mwanza 

Mr. S. Samson, SIOO Mwanza 

Mr. H.M.Lukanya 
General Manager, NEFCO Mwanza 

Mr. W. Wansakya, llF.FCO Mwanza 

Mr. Ev<trist T. Mihi~o 

UEFCO r-!·,;:mzn 
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The meetihg was briefed by Sr."ll Tndustrif"s Development 0rP.ani7."­

tion (SlllO) and the Mwanza foundry st"ff m1 the irnport3nce of thr prnjt:ct 

to the Economic Recovery Progra~me. The ~ost important end-user would be 

the cotton-ginning industry which has been facing frequent shut-downs as 

a result of lack of .'pare parts. The area to be served by the foundry 

is the most important cotton growing region. Currently there are largr 

stocks of cotton awaiting ginning befor~ ~Y.port. "The sur.ar industry wou!d 

also benefit from the foundry as will agriculture r,enPrally. especially 

for rehabilitation of a large nur:ber ..... f '".r:i-:!:c-r~ ·~hir.h are incap<lcit"tf"d 

for lack of spare parts. Other end-usf"rs of sh!'·:.>t !ll"t"l products will :-il~n 

~ benefit. 

Equity for the foundry h"s bC'f"n pnnir!~d by Slt;O - 40%, tiw 

Municip.-tlity of Mwan7.a - 3~ and th~ Uyan7.:t C!"cp~~:itiv'! Hovcrncnt - 30%. 

The necessary overdraft fro:n th~ Con~crc ial !hd: (Ifft<'.} f :)r ~upp 1 •·m•·n I i rw 

working capital is in the final stag~s of ::\:'"T:l!lr.~'!'•'nt and i:nportcd r<•'"' 

material for 6-8 months production is r.!'<'l< ly :;ll ~!r··~r!y in t:hP. country. 

Local inputs ;>resent no problem. Both ;,;ater and f"l-?.::trici ;_y have bE>ea 

installed and a constant supply is assured. F01.!r'V'r·:1 staff members h:iv,.. 

been trained in Yugoslavia and all of the~ ~re still z~ployees of the 

foundry except for the Pattern Shep technicfan ...-hn i; ·~-:irldng in th~ 

Dar es Salaam foundry but who will b-e availabl~ for M\ .. <lnza once then• 

is a pattern shop. The Plant expects to break even within two years at 

7~ copacity. 

Tnc Yugoslav.scxplninr.cl the inputs of th~ v;irious p:lrlnC'rr. lo cl:ilr-. 

On the whole, over Sl •illion has been contributed by all parties includinP. 

United Nations Developaent Programme (UNDP). The Yugoslav Government has 

tried to keep costs at the original quotations in spite of inflation and 

' has supplied and replacrd items not previously anticipated. The only 

action outstanding is to have a trial run. There is need to thoroughly 

clean and service all the parts in vie~ of the fact that the equipmc11t 

- I 

•. .. 



- 29 -

In lh•• !'''" ··,:·:. 
lr.5 l ;uul !'i t:trl up pr·•tclur '- i "" r.tr ·vi ur In f 11 l I 1•r nrhw I i <'II. 

modific:ttions to thr 111:tchinf'S r.iir.hl nrr•I tn h,. rff<>clrd. mut crack~ :m•I 

other problcr.is 111hich mir.ht surface r!'~l if i ""'- A 11 repl<tc~•:rnt ~ -~nu Ii! 
be made under guarantee by ttH• 'iur.c-sl'W St!!" :uul :\l no <ludi ! iP?1a! r .. ~:• 

The p•occss 111ould take eight months in :tl l - bm months for clr:mi11r. 
:i:1( and refr:iction and .two months for ttv• :trt_u:tl tri"'l run. EI·~· .. ,.n ir.~:l ti-

less ~b.,n ·~s origin:tlly forcsc!'.'n i:'l !:hi' +-~~l..,•'nt ;-igr·cr:d .:i!h ur;1p.1. 

The c0s'.:. of this t~chnic<tl :lssista~-=-- -. . .: .. 1:l•I h,. ~/•)J.C!>Ct or· !-'.•.-!H'· ;·:-i-

m:m-r.t·Jntt1 :tll inclusivt>. 

urmr 
SIDO 

Yugos l<w ! ;, 

,-~ : ·: .p 

.t ! . :-··.r. 

The Yugoslav contribution ar:or:>unts t-:> :l,'·"" ,..f t!:" t01tal c0sl. Tiv· ;ii:!'r 

contribution includes S36.0'JO for int-.:-rn~t i.c.•n<ll !.r:H.·~l. 

Another subject matter for rrotr:"lr:-1,.1! ciiscw>sion rf'.'l:llrcl !.cJ !_h,. 

need for a pattern shop un sit~ in !·'.::m1;::._ Th•• UiiDP Reprt!.wnt .• t~ .,.~ 

explained that the imp~ct of th,. rrr_ir:-ct ·-.-·11lcl r.•.tffrr from =~~ ir.;ihi l i Iv 

_to carry out specific tasks rath .. r th:in :-i'.·~,.·~~bly 1 inc ty1•~ pn•rl11r:.i•>11. 

The Government side a~reed to inv~stir."t" th~ prx;sibilitic-!; int.hi:; 

regard and the Yu~oslav sid-:- intliC'ntrd 1.lt'1t thrr,. is :i v~ry !'>trnm~ 

possibility Yugoslavh would rlonat~ th" r:'lt t ~rn ~hop wi thk1lh" fr:im"'..:ork 

' of their bilateral ne~oti:'ltion~ ·i1ith · rn7.:'lni;i. 111,. Gover11mrnt !':11~mi t•,.rl 

a definitive list of it~ms to b,. C:\~t in th,. fir~t: y<'ar ~f 0pr•r:-il i .. 11. 

They confirmed th:it. many of th"S" ,lrr:-rdy h:w,. U1'!" p<ltt.,.rri~ n1:Hi" ""rt 
the requiremP.nts of th<' l·h::m:r.n fr.urHlr:1 · .. :"nl•I b,. rivrn pri,,rilV tr·r•:-rtm•·n• 

I 

I 
I 
I 
I 
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in both the Dar' cs Salam!! :md Shiny<tnr.:l p:ltt,.rr. !:hop~. In nth,.r wonl~. 

immediately_, the foundry would h:tvr <.'nour,h cri tic01l work to prrform rvr11 

in the absence of a pattern shop on site, based on an actual market 

sur•.rey. 

~ . 
On the continued and sustained avail~bility of imported inputs, 

the meeting agreed that it was nec<-ssary to rr.ccive from th~ Ministry 

of Industries confirmation that the requircr:icnts of the Nw:m:>:n foundry 

would be put on the priority list in the Silr:te ~ay as other cxport­

oriented industries since it was sn stronr.ly supportive of th<' ,.Y.port 

sector. In addition, it should b<:.> possible to l<ltch it on to the b<>nr­

ficiary industries' export retention scher.ic procurements. Sil!O und~rlook 

to explore tnis possibility. 

Manpower for the foundry would cnnintinu!' tn be tr:-iin,.r' :lt th" 

Moshi F-:>undry Training School. The r.ieetinp, recognised the need for 

those trained in Yugoslavia to be used as trainers. Also it ~as agreed 

that there is need to associate the trained manpower with the Yugosl~v~ 

experts for ·;;he start-up operations when they c.rrive. The maintenance 

technician ~hould receive special attention. The Yugoslav side, for 

planning purposes informed the meeting that most of their experts would 
·~ be con</trated in the first two raonths pre-start up activities period, 

i.e. five experts consuming 28 man-months. The counterparts could work 

with them on the job for experience until they have proved the production 

capacity, quality and suitability and issued a certificate. Work force 

for the first year which would operntr :\ ~inr.1" ~hift would bf' ~-,-, :lml 

there would be no difficulty recruiting. SIDO confirmed that the rated 

capacity of the plant ls 1,300 tl)fls p~r year of grey castings ond 100 

tons per year of non-ferrous ca~tings. 

In order to facilitate planning, the meeting agreed Lhat Invest-Import 

should develop for the guidance of SIOO n chr.cklist required to synchr~ni7.c 

activities during the start-up 11nd tri~l ..,p~ration period. SJOO und<-rt:r>0J.o: 

to ensure assP.mbly of local imported inputs in accordance with tht:" c:hc-ck-

list and time chart. 

. I 
·' u 
!j 

:· 

·! 
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The U!IJL(f Sl~.r·A r!?!"!!r"!"~i. to the rr~forence of U:JIJO H~<'-11\t~t~:·!; 

for the u:.c of one A!;:::oci:-. ~e ::?::r-::-t :on·.: enc UilV~2 r'i: to ~ t~~!'t U!' th~ 

foundry. 'H1e m~ti:i.:; ~ --:-::?·.! ~h,.._t t::i:; '' 01-c:::~l t:ould not !'I'O\'~ 
fe:'lsiblc sir.ce it i::: i:·::c:-':.-."!~ ro:· !!:~ :::·.::r~ic•::: c-f th-:? ::i·:chin~:-y C.:!·.i 

trie?.l run · :cfor:? :: 7-"! '.-·::·.' ::- • .i- .a. .. -- r 
\, ..... 

tc:::t ;-.nd rcp:.ir th-: C!'.ir:-:·:!~. 1_· c•:::i ·::r::y cculr!, it ~.:onl~ ~:-J:c :!."1 

inoroin..-it~ly .:.on-; ti::t-:? in f::..cc o!: t!!'.? u:··;:mt. :: :?"1 for the out.rut o: 

conr.i~ncc in • -?;m.:"'.r:,- :9J:J :-..·:~=- <-~: :· ~-~=- -~ - ;.:::.:JI, UiUDG, the Yu.:;o:;l.,.·,.r 

authori tic::: <:?ll.; :.:r:.c !;:'.o:..iL. ::~.-:.:· ·- i :· ';i:.;~ ."r me in min~l .-..'l·l :rod: 

unin-; th~ tl!!JP fo:-i:!"'.t. ~IbO S!i1fA 'XC\i; ~ut4!<1 to :::end th~ rorm .... t to 

the Yu':'(>~bvfan ::;iclc. 

' i 
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ANNEXE 3 

LIST OF INSTALLED 

EQUIP~iENT 

' 
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UNIT 

ITEM 

1. 

2. 

3. 

4. 

5. 

0. 

7 

3. 

9. 

10. 

11. 

12. 

l 3. 

1 i.t • 
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MELTING SHOP 

D E S I G N A T I 0 N 

Cupola furnace 

Receiver 

Pouring monorail 

Pouring ladle 

Pouring ladle 

Tools and accessories 

FA~ 

Platform 

Fire-clay brick 

Fire-clay orick 

fire-clay mixture 

fire-clay mixcure 

Cast iron brick 

Cast iron brick 

Q .,.v 
! • 

2 pcs 

l pc 

1 .set 

4 ;:·:::s 

se:t 

975 ;:>CS 

2055 pcs 

5000 kgs 

3000 .{gS 

5G ;>r.3 

15 pcs 

TECHNICA!... DATA 

600 mm !HA 

~~: 5-1 ,o t. 

63 rr. length 

TO k~. 

!!J·:::C. M:i 3 /hour 

iCU - 1 

1-!.?.-6 

V-K. A. 

'.ier:.~cal lining 

15. Set of pattern tools for iron b~i~~ p~oduction 

16. 

l 7. 

18. 

19. 

20. 

21. 

22. 

2 3. 

24. 

25. 

26. 

21. 

28. 

29. 

30. 

31. 

Industrial scale,measuring i p~ 

Skip 

Aluminiu~ melting furnace 

Pouring ladle lift device 

Oil burner 

Bricklayer's trowel 

Bricklayer's scoop 

Bricklayer's hammer 

Plumb - bob 

Wheelbarrow 

Asbestos glove 

Compasses 

Compasses for holes 

Pneumatic gun 

Pouring ladle 

Set of refractory 

lining forms 

1 pc 

l pc 

3 pcs 

2 pcs 

1 pc 

1 pc 

l pc 

1 pc 

3 pcs 

2 pairs 

1 pc 

1 pc 

1 pc 

1 pc 

l set 

Range looo kgs 

i . , 7 m 

15-:i kg 

., r, f\ 

.J ~ v kgs, 

700 gr. 

300 gr·. 

1600 mm 

DIA 500 mm 

DIA 250 mm 

750 kgs 
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UNIT MOULDING SHOP 

} ES I G ~!AT ION C T Y Tr. - ~ '· r ' · r ~ ~ i" • •L·""···•I , . .;,._ 1Jn..i.:\ 

' :·!o li 1 d i n g flask 1 C'C p::i i ~ =..~ .... 
2. =loiler con·;eyers 

3. Shake - out grid l pc IR - 05 

4. OvErhead travelling 

c!"'ane pc 

'). Tools a" d accessories l se~ 

6. ?neumati~ rammers for 

sand 2 pcs 

7. rlask pallette 60 pcs lGCJOx520 (rnm 

a. :1ou 1 ding machines :J pcs 

' 



' 
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UNIT SAND PREPARATION AND CORE SHOP 

ITE:M D ~ S ~ G N A T I 0 N 

i- Moulding sand ~ixer 

~ith dozing equipment 

c. -...:::"e sand mixer with 

8:-::::ing equipment 

~oulding sand transpo-

~:ati0n equipment: 

:~o belt conveyers 

Q T y 

1 set 

1 set 

2 sets 

~eturn sand belt conveyer 3 sets 

?olygonal sieve 

6. Cyclone 

~a~netic separator 

S. Hopper assembly with 

;:;lat form carriy 1g 

construction for sto­

ring of sand,additives 

and moulding sand 

9. 

1 c. 
11 . 

Additive and new-sand 

~ o i st w i th s e pa r a tor 

Tools and accessories 

Working bench 

12. water tank with pipe 

line 

1 re 

1 pc 

1 pc 

1 set 

1 set 

set 

2 pcs 

1 set 

TECHNICAL DATA 

M 25, 500 lit 

M .J - 5 0 , 5 0 1 i t 

37 :n ea·::: h 

49 rn each 

15 t/h,12xl2 !mm) 

16000 m3 I h 

'500 :r.m 

1 Mp 

1400x800x800 (mm) 

400 1. 



::TEM 

" . 

~ 
J. 

6. 

~ 
v. 

'7. 

. ~ 

l i. 

12 ~ 

i 3. 

14. 

l 5. 

' 
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C L2,\tlH;G SHOP 

~ ~ ~ I G N A T I 8 N 0 T Y 

1 sec. 

~~J2st~i two-side grinder 2 pcs 

2-.. ;~!1.?., ~~Y pe grinder 1 pc 

~.-: :"";..: ;_ ;"· g bench 5 pcs 

Balanc~,measuring 1 pc 

Tools and accessories 1 set 

?n:::~m-:.itic grinding 

::-: 3 .:: ~: i n :~ 5 pcs 

:> -. :_· ~- ~= ?. t i c grinding 

m:::.~nine 5 pcs 

Self-closing valve 5 pcs 

2onnection 5 pcs 

?:-! ::: ;; rna tic g~n 9 pcs 

G :· .'. r. de r stand 1 pc 

.3t.able grinder 1 pc 

3elf-closing valve 5 pcs 

Co~~ection-Connector 5 pcs 

TECHNICAL DATA 

K2-160u 

4 kW,450 :nmDL'\ 

4 k .... ' L• 0 0 m m D r ,; 
1000x800x800 (~~: 

range up to lOOOkgs 

Type VB 485/BV4-12 

TYpe V 3180/BV3-6E 

Type VC 10-0,8 

Type PR 1/41/-0,8 

Type BT - 250 

Type VC 13-1,7 

Type PR 1/2V-l,7 
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UNIT ALUMINIUM FOUNDRY 

D E S I G N A T I 0 N 

1. Al~minium melting 

furnace 

2 .. Tools and accessories 

Q T y TECH~~ICAL D.\TA 

1 pc 

set 
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UNIT LABORATORY 

ITEM D E S I G N A T ~ 0 N Q T y 

1. Gas and voiumetric 

determinating of c 
and S content l se !:. 

2. Aut~ma:ic analytic~! 

balance l .:: et 

~ 
J. Vessels for weighi~g AL in pcs 

5. 

Brushes fo~ scale 

cleaning 

?!.ugs 

6. Stand for filtration 

'7 
'. 

3. 

9. 

with 3 funnels 

Spraying ?VC bot:l~s 

PVC spoon doubl~ 

Pincers for small ~ot 

10. Brushes for glass 

washing 

11. 

12. 

13. 

14. 

15. 

16. 

1 7. 

18. 

Laboratory thermcme:er 

Bottle for gas washing 

U-pipe with ground seal 

Laboratory glass 

Laboratory glass 

Laboratory glass 

Round bottle 

Clock glass 

19. funnel for quick 

filtration 

20. 

21. 

Pipette 
II 

22. Spraying bottle with 

rubber seal 

23. Distilled water bottle 

with tube and tap at 

bottom 

24. 

25. 

Dripping bottle 

Pu nne 1 

. I . . 

.. 
" p-:.s 

l0 pcs 

10 pcs 

S pc s 

a p-~s 
50 pcs 

50 ~ ........ ., 

10 pcs 

20 pcs 

20 pcs 

10 pcs 

10 pcs 

10 II 

~ ,, 

2 pcs 
5 II 

') II 

TECHNICAL DATA 

Type KU - 47 

Range up to loo gr. 

70 mm 

No.6 

500 ml 

180 mr.1 

450 rr.m 

0 H8,0-l00 C 

250 Ml, Vega 

16Xl60 tlos 

250 ml pula 

600 ml pula 

1000 ml pula 

300 ml pula 

DIA 100 mm pula 

dia 80 mm pula 

10 ml 1/10 tlos 

5 ml 1/20 tlos 

1000 ml pula 

10.000 ml pula 

50 ml KP 3174 

DIA 100 mm pula 
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ITEM D E S I G N A T I 0 N 

26. Round bottle for 

weighing 

27. Porcelain vessels for 

Q T y 

5 pcs 

anneal ling 

28. Small pot Pt with lid 

4000 pcs 

l pc 

29. Marsh 's furnace for 

30. 

31. 

quick estimation of C 

content with combustion 

pipe,transformer-set and 

apparatus for estimation 

of C and S contents in 

steel 

Ceramic tube 

Laboratory glass 

32. Exiccator with tube and 

33. 

3 
,, ... 

35. 

36. 

37. 

tap 

Cylinder 

Graduated vessel 

Graduated vessel 

Surette automatic, dark 

Burette automatic 

38. Porcelain annealling 

pot 

39. Round measuring bottle 

40. Tube for Ca Cl 2 with 

ball 

1 set 

50 pcs 

5 pcs 

3 pcs 

5 pcs 

5 pcs 

2 pcs 

2 sets 

2 sets 

50 pcs 

3 pcs 

5 pcs 

41. Metalographic microscope 1 pc 

42. Infra-ray dryer l pc 

43. Permeability tester l pc 

44. Ramming 1 pc 

45. 

46. 

Sieves 

Mould hardness tester 

47. Apparatus for clay 

content testing 

48. Set of equipment and 

apparatus for 

chemical analysis 

1 set 

2 pcs 

1 set 

l set 

TECHNICAL DATA 

500 ml p•..i la 

90xl5x9 m:n ) 

17x22x600 {mn:) 

3000 ml 

DIA 20C: :::m 

50 ml 

500-2000 ml 

25 ml 

50 ml 

25 ml 

40x32 rr.m 

1000 ml 



UNIT 

ITEM 

1. 

2. 

3. 

4. 

5. 

6. 
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MACHINING SHOP 

DESIGNATION 

Universal lathe 

Standard accessory 

Special accessory 

Universal - , ... -m! . ...i. l ng 

machine 

Standard accessory 

Special accessory 

Q T y 

2 pcs 

2 sets 

2 sets 

l ye 

l s~t 

l " 

7. Radial drilling 

8. 

9. 

lo. 

11. 

12. 

1 3. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

:? 2. 

2 3. 

24. 

'5. 
26. 

27. 

28. 

machine 

Standard accessory 

Necessary accessory 

Rectifier for electric 

welding 

Welding equipment,with 

2xl0 m cable and clamps 

Smith 's working bench 

with hard wood top 

Joiner 's bench 

Joiner • s tools 

Pair of compasses 

Vertical ruler 

Feeler gauges 

Screw pitch gauge 

Hand mc.sk 

Hacksaw blades 

Metaldrills 

• cc 

l se ':: 

1 set 

l set 

C S£:tS 

1 set 

1 pc 

1 pc 

1 set 

1 set 

1 pc 

12 pcs 

10 pcs 

Masonry drills for stone 10 pcs 

Steel vice 8 pcs 

Glass for mask 

Welding set 

Vertical ruler 

Caliper 

DC:pthmeter 

5 pcs 

1 3 P, t 

1 pc 

2 pcs 

3 ocs 

TECHNICAL DATA 

Type US-400A/1000 

2 x 3 items 

2 x ! 6 " 

Type FA 3 AU 

3C items 

30 " 

Type RB-40 SPA 

3 i terns 

11 items 

Type LCH-575 A 

Type DM-1 

1000 mm 

0,05-1,00 

HSS 2/2 300 

DIA 8 mm 

DIA 8 mm 

120 mm 

10 x 10 mm 

GZV - 4 

750 mm 

300 mm 

300 mm 



' 

ITEM 

32. 

3 3. 

34. 

35. 

36. 

37. 

38. 

39. 

4 3. 

!.! 4. 

45. 

46. 
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D E S I G N A T I C N 

Planes 

Oxygen reducing valve 

Acetylene reducing valve 

Brush 

Bumping hammer 

Hollow screw wr~nch 

ctollow screw wrench 

Vernier caliper 

Vernier caliper 

Vernier caliper 

Vernier caliper 

Dial gauge 

Dial test indicator 

Ruler 

Ruler 

Tools in a tool box 

Electrician's tools 

49. "MINIREK"shelves with 

so. 
51. 

52. 

53. 

54. 

55. 

56. 

57. 

5 sections: 

column 

- foundation plate 

- connecting support 

- assembly beam 

Comb.insulated pliers 

Monks/ wrench 

Screw drivers 

Saw frame 

Smith's hammer 

Open-end spanner 

Electric saw 

Hand operated el.driller 

58. Smith's metal desk with 

3 drawers 

59. 

60. 

61. 

62. 

Smith's working desk 

with 6 drawers 

Single metal tools 

cabinet 

Smoothing plate 

Tools in tool box 

. I .. 

Q T y 

1 pc 

1 pc 

1 pc 

4 pcs 

l p~ 

4 pcs 

4 pcs 

5 ;:>CS 

4 pcs 

2 pcs 

1 pc 

4 pcs 

1 pc 

1 pc 

1 pc 

4 sets 

2 sets 

8 pcs 

8 pcs 

30 pcs 

16 pcs 

1 pc 

1 pc 

1 set 

2 pcs 

1 pc 

1 set 

1 pc 

1 set 

1 set 

1 set 

4 sets 

1 pc 

3 sets 

TC:CriNICAL i>ATA 

140x250 :nr.i 

6D!MT 

"l')O gr 

'.>~.:,. l'.-;J<fl•)Q 

)i:A 38-lilOO 

500 :nm 

1000 ;r.:n 

~:''.:. 525 

V~IM 190 

?M-100 

200 mm 

250 mr.i 

') pcs 

l:QO gr. 

6-22 (mmj 

DIA 250 mm 

max DIA 13 mm 

1600xl000 mm 

art.530 
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ITE~i D E S I G N A T I 0 N Q T y TECHNICAL DATA 

6 3. V - blocks 2 pcs 200xi70x80 m.i 

64. Smith's steel 

square l pc 400x265 rr.!!! 

' 
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UNIT TRANSPORT FACILITIES 

ITE~ D E S I G N A T I 0 N Q T y TECHNICAL DATA 

l. Transport storage case 20 pcs 1000x800x800 :nm 

2. Tilting cart 6 pcs 

< Hand operated cart 2 ;::cs Type"Turtle", 
~. 

500 kgs. 

4. Ha:,~ operated cart for 

flasks 1 pc P. B 02 B 

5. Fork lift 2 pcs Type"Turbomatic" 

I-20 

6. Pallettes 3 pcs l '5 t 

7. Core rack 4 pcs total 30 mZ 

8. Transporting containers 

metallic 20 pcs 1200x800x700 mm 

' 



' 
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UNIT DUST COLLECTING 

UN!T D E S I G N A • I 0 N 

L Exhaust hood 

2. Ta~le with lattice 

as a wo~king surfa-

ce for cleaning 

3. Cyclone cone 

4 Cyclone cap 

5. ~onstr~ction column 

6. 

7. 

8. 

with pla:.es 

Diagonal NP!.. 

Diagonal NPL 

Profile NP!.. 

9. Cyclone separator 

housing 

lo. 

1 • 
- l . 

12. 

1 3. 

14. 

15. 

16. 

frame 2 ~;pu 

Cyclone separato~ Cap 

Deflector 

Plastomatic 

Nut screw 

Nut sere~ 

Nut screw 

17. Centifugal fan with el. 

motor 

Q T y 

4 pcs 

IJ pcs 

2 pcs 

l pc 

8 pcs 

72 pcs(8ro) 

16 p...:s{l,2m) 

70 pcs(o,7-:) 

2 pcs 

8 pcs 

1 pc 

1 pc 

15 pcs 

850 pcs 

300 pcs 

1 30 pcs 

2 pcs 

18. 

19. 

20. 

21. 

22. 

2 3. 

24. 

25. 

26. 

27. 

28. 

29. 

Jo. 

31. 

Antivibrational ~ashers 8 pcs 

Anchor screw 32 pcs 

Nut screw 

Tube 

Tube 

" 
" 
" 
II 

" 
,. 

" 

" 
II 

32 pcs 

6,40m 

l,50m 

26,60m 

20,00m 

2, 1 Om 

11 , 30m 

l,60m 

17,90m 

3,30m 

5,85m 

22,95m 

TECHNICAL DATA 

700 x 700 n:m 

ASH 100/80 

ASH 100/82 

2N PUlox6loo mm 

50x50x5 (mm) 

70x70x7 (mm) 

45x45x4 (mm) 

ASH 100/80 

loxl82o (mr.;) 

ASH 100/80 

DIA 200. 30° 

DIA 6 mm 

Ml0x30(mm) 

M6x25 (mm) 

M8x40 (mm) 

Type SMK 

M 16 mm 

M 16 mm 

DIA 120m:n 

DIA l 60mm 

DIA 200mm 

DIA 250mm 

DIA 280mm 

DIA 300mm 

DIA 3?.0mm 

DIA 350mrr. 

DIA 380mm 

DIA 400mm 

DIA 500mm 



- 45 -

ITEM D S S I G N A T I 0 N Q ... y TECHNICAL DATA 

32. Con us tub~ 0,ao m 350/500 mm 

3 3. Bifurcation tube element 11. pcs various 

34. El bo« 52 pcs " 
35. flange 6 pcs " 
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UNIT COMPRESSED - AIR STATION 

ITEM D E S I G N A T I 0 N Q T y TECHNICAL DATA 

. Compresso:- gene:-ating set l set Type E lMK-2060 .;. . 
2. Tank R 10110 1 pc 10 M3 
., Control ar.d feeding -·. 

assembly l pc Type US-55 
.. Outlet cooler 1 pc Type HEZ-6 "' 

'.). ',later separator 2 pcs Type OUG-6 

6. Collector 1 pc Type K-1 

7. Flexible pipe 1,2 m No.65 

·~ 
'-'. Pipe line fittings set various 

' 
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ANNEX 4 

i...~BC?.Al'JRY r<:EFORTS 

' 



e 

e 
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CERTIFICATE 

UYNICA ttlJEZA I TIMPERA ·KIKINDA· 
IJICJNDA. YUGOSL.A Y1A LABORATORY 

Material grade G ::- 3 :--· I !' :' :1 D1te 

Product oe:ivery for 

CHEMICAL COMPOSITION 

c SI Mn p s I C:.l ~ 

v:' 

I 

•;. .,. ~;. 
.. .. .. • • ... ... . . 

3.33 l.'7~ o.8c o.od o.o6d o.~a 0.:'7~ 

MECHANICAL PROPERTIES 

.. .. 

Tensile strength Yield strength Elonganon Impact resistance 

MP a MP a "I. J!cm' 

- - - -
I 

Microstructure 

' 

Laboraror, chiel Inspection department chief 

I I 

I' r u_,J 

··-· -·- ---- --------

., 
·• . .. 

Brine!I llardness 

HB 

lo,... 
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CERTIFICATE 

·. ~ UYNICA ttUEZA I TtMPERA ·KIKINDA· 
IUKINDA. YUGOSLAVIA LABORATORY 

............ 
• 

Marerial grade 
~ 

Date . .,:-3~: ..;..~V!1 

Product P:.or.J :;:: • _,,"T"""_ .. 
w=.~u Delivery for 

CHEMICAL COMPOSITION 

.e c Si I ..... I p I s Cu C:::-I 
I : - I I 
I .. •• ~- • I .. • '• "· .,, 

I • • .. I !t ·• •• 
i 

3.23 :!. -~-~ 0.E2 I G .ld o .o63 O.:JCS 0.:::09 

' 
MECHANICAL PROPERTIES 

I 
Tensile strength I Yield suar.gr:h Elongarion Impact resistance Bnnell hardnes~ 

..---· i M?a MF a .. J/cm' HB ,, 

! 
- l - - - ?~..., l , 

Microstructure 

:'n e .. . -ize 4-'1 ~!1.; t ~.-:i I? D ?ize :;j • g:-"!~--:i-:e 

:~: 3 ~··e .- i:: '1 ~at:-i-.- ): ~e~~li:e. 

' 

laboral'Of'y chief 

t 
Inspection department chief 

,~u '(J ~ 
/ 

i '_)_;_;~/ 
I ··--- ... __ .,._ __ ,,,_,,.. 
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·- L_\BO:l.CO~Y 

P11:3 .;.:.rt '..:I!.L:: O? S \17~Tii~ 
r--
1 

U"-~7P1;' !~I' _ ... L __ ... ... ;~J..,,I \1J • 

r=-_ - J-'·, I'"''.i ( g/ · ti'~ .. • · .. ·1.::i • • cm I -- ,_._ ~-

I 

I;;_ .'.,,;. ..J. - .;:. _. , .. -. - -
3.) i ! ! 

i 
I ' . '7/c ! 

44-% 4.!)~ 1) t+ . 'r I cc. 
. 3~·/;>- . C:., ; 

i m1) I 

- i 

"". 
:2 s / 

- - ! I 

! : 
! -

I l -
~ :r (KP a) -t-- ' I - - ·-·- -- -- ' -I-I : -- .- -· ... -- . "".) ~,T,.. . -ti' ".l-='"'."''l' u ( 17T> ) I ~ -

·._ "-' =;:,=.i:"=....::.=.,t..=-"=.!...·=· \.Z==.:::>=-=.:'\..:.=-~-·='..;-=_·=''==~==.q=========~-+.l===~~~:t1r--- ·~==,====~=~~----._-__ -7§~~U.TURE (~~) - ·'-· - I · 
~ ... -

> 

' 

-... 
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RY j,NZA EHGih""S~ING AND ?OUNDRY COP.IP $Y LIMITED, 

451"4 , ·~~. ------------

r 
I TIME CUPOLA 

FT~J.T •'"''"'T co 
..: ••-• ..:\V.C.. 

01·30 /4~0~ 

o~.s- l,L'. ~o· ' ., -<. 

I c... 
M1~s· \4'?0° I c 

I 

I 
' I 
MEAN" 

~ rf,\_- -
A.~ALY5T ~~-_!~--

-
HOLDI?lfJ POUR IN~ 
~Urt~·l :t"'~ 0c .. . ... ""'~ LADLE C 

l.L.fsD' c tl,'70" 
t.. 

• • 14DC 1.; rec.. . (_ 

\~iG~ 
0 

f s4Dc_ 

, 

__ L 



/ ~,~:~~~:~ 
UVNIU ZH.IZA J JDIPERl ,,llKINDA" 

UBllAllllJA 
._."/ .... ·i,,.: I j 

··!:;:~~~, 

•1-~~~~~'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 

j -

I 

l 

' 

LABORATORY REPORT No. 8 

Subject of testing: Analysis of grey iron casted in NEFCO Foundry, 
Tanzania 

Received to be tested: on 5th December 1988 

Subject of testing in detail: Chemical and metallographic testing 
of grey iron sample. Sample was casted in Tanzania. ( Mwanza,28th No'I. :98a 

RESULTS OF TESTING 

1. Cheoical composition 

chemical elements ~ 

c Si Mn s Cr p Cu 

3. 16 2.76 1.00 0.067 0. 104 0.115 0.20 

2. Metallographic p~o?erties and hardness 

base 
structure 

( 1.) 

perlite 90 + 

phosphide 

eutectucum + 

Fe
3
c in traces 

graphite 
shape 

0 

E 

A 

c 

graphite 
size 
(mm) 

08( 1. 5) 

E 7-5(2-10) 

A 7-3(3-25) 

c 7-4(3-18) 

hardness HS No.of eutectic 
cells 

(No/cm 2 ) 
core su.rfa<~e 

200 219 219-252 

Laboratory chief 

Mirjana Vlasic 

J})1\ 
R..1)21011 
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ENCLOSURE No.1. 

IMPLEMENTATION BAR-CHART 

' 
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No. A C T I VI T Y 

1. A warding the Contract 

2. Concluding the contract 
between SIDO and Invest-Import 

3. Planning and scheduling of 
process documentation 

4. Specification of raw rr.aterial 
and labour staudarc;..; 

s. Tender documentation for 
equipment procurement 

6. Documentation of work methods 

7. Detailed technological and 
engineering design 

8. Procurement and contracting 
of equipment and machinery 

9. Building/ erection 

lo. Technical documentation for 
assembly and installation of the 
eguipment 

11. Completion of training of 
Tanzanian personnel in Y1,1goslavia 

12. Shipment of equipment 

- first lot 
- final lot 

13. Supervision of erection and 
installation works (completion) 

- energy,water and other 
infrastrur.ture elements 

- mechanical workshop 

- foundry 

' 14. Running and performance tests 
(completion) 

DEADLINE 

Conctracted 

16/o6/82 

Apr.St. 

Jan.82. 

jan.82. 

J:in.S~. 

Jan.82. 

Feb.82. 

Feb.82. 

Sept.82. 

Sept.82. 

Aug.82. 
Dec.82. 

Aug.83. 

Aug.83. 

Dec.83. 

jan.84. 

Revised Implemented 

28/o2/83. 

Jan 81. 

Nov.81. 

Feb.82. 

Feb.82. 

Jan.82. 

Jan.82. 

Feb.82. 

Jan.Mar.82. 

Apr.83. Apr.85. 

july82. 

Dec.82. 

Feb.84. july86. 

Feb.84. J.i¥86. 

Feb.84. July86. 

Sept.88. May 89. 
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ENC:.:JSURE No. 2 

' 
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ENCLOSURE No.3. 

usr OF ADDITIONAL lTEMS NEEDED 

' 
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LIST OF ADDITIOKAL ITEMS NEEDED 

1. Laboratory muffle furnace 

2. Hardness tester :.ritn accessory 
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ENCLOSURE No. 4 

usr OF LOCALLY AVAILABLE MATERIAL 

' 
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LIS! CJf LOCALLY AVAILABLE MATER.!At. 

1 . Q:.;a;tz sar:d 

2. .Y:.e-:-.:. sc:--ap 

4. 0~:: ~rt=!y ir·:f'l ;;arts 

5. Cl~ ~cn-fe;ro..is castings 

6. Cea!. dust 

7. Liq•...: id co2 

8. Liqi.;id Oz 

9. fuel oil 

10. Pet;oleu.i: 

11. Wat.e:- glGSS 

12. Ma:::h ine oil 

13. Lubricants 

14. Fireclay mass fer cupola furnace 
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ENCLOSURE No. S 

SPARE PARTS 

' 



' 
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SPARE PARTS FOR MWANZA FOUNDRY - TANZANIA 

A/ RUBER CONVEYERS 

1. Drum - Ge.ar TR 320, </J 324, L-600 mm 

2. Electric Engine SAZ 112 M4-B 3.4 kW, 

I43c rpm, tropical design 

3. V -Belt 13x8 - trapezoid 

4. Support Roll G2 0433 - </J 89x6oo 

5. Support Roll G2 0420 - </J 89x3l5 

6. Rubber Str::in 3 EP 160 3/2, B-500 mm 

7. Seaiing Ring BA 45x65xl0 - DIN 3760 

8. Sealing Ring BA 6ox8oxlo - DIN 3760 

9. Sealing Ring BA 4ox6oxlo - DIN 3760 

lo. Sea;ing Ring BA 35x52x7 - DIN 3760 

11. Ball Bearing 6208 - JUS M.C3.500 

12. Ball Bearing 6305 - ]US M.C3.500 

13. Ball Bearing 6010Z - JUS ~t.C3.500 

14. Ball Bearing 6307 - ]US M.C3.500 

B/ RECEIVER 

1. Bearing Box SN 506 

2. Bearing Box SN 509 

3. Bearing 25 KB 735 (conical) 

4. Bearing 4o SE 13 (double-row cylindrical) 

C/ OVERHEAD TRAVELLING CRANE 

1. Engine 

./ .. 

_9}y ____ _ 

1 pc 

1 pc 

6 pcs 

7o pcs 

3o pcs 

200 met. 

5 pcs 

5 pcs 

lo pcs 

5 pcs 

5 pcs 

5 pcs 

5 pcs 

5 pcs 

1 pc 

1 pc 

1 pc 

1 pc 

1 pc 
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D/ CORE SAND MIXER 

I. V-Belt 17xllx1100 

2. Cone-Roll Dearing 3020i 

3. Ball Bearing 6003 

E/ TWO - SIDED GRINDER 

1. FJectric Engine 4 AZ 112 M-2 83 

2. V-Belt 17xllx175o (also for sand mixer) 

3. BaH Bearing 6210 

F / POLYGONAL SIEVE 

1. Bearing Box with Bearing 

G/ MOULDING SAND MIXER 

- Cogged Gear -

1. Sealing OG-36 "P" - 7ox9oxlo 

2. Sealing OG-36 "P'' - 45x65x8 

3. Sealing OG-36 "P" -15oxl8oxl5 

4. ConeBearing 32306 A 

5. Cone Bearing 30310 A 

6. Cone Bearing 32219 A 

7. Cone Bearing 32032 SKF 

8. V-Belt 17xllxl 700 

(Included under "Two-Sided Grinder") 

l. Cone Bearing </J l7o-23o SKF (1+1) 

2. Sealing Ring 19ox22oxlS 

! . Ball Bearing </J 60/l lo 

2. Ball Bearing <tJ 6o/13o 

3. Sealing Ring </J 75/looxlo 

./ .. 

Qty 

2 pcs 

2 pcs 

1 pc 

1 pc 

lo pcs 

6 pcs 

2 pcs 

2 pcs 

1 pc 

2 pcs 

1 pc 

1 pc 

3 pcs 

1 pc 

6 pcs 

2 pcs 

2 pcs 

1 pc 

1 pc 

2 pcs 
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1. Pneumatic Non-return valve PDK-10 

H/ SHAKE - OUT GRID 

1. V-Belt 13x8x1400 

2. Roller Bearing 21310 

I/ SHOT -BLAST MACHINE 

1. Blade 

2. Divider 

3. Star 

j/ RADIAL PILLAR DRILLING MACHINE 

Necessary Spare Parts as per Manufacturers 'List 

K/ LATHE 

Necessary Spare Parts as per Manufacturers'List 

L/ MILLING MACHINE 

Necessary Spare Parts as per Manufacturers'List 

M/ FORK LIFT TU-20 

1. Outer Tyre 56oxlo5xll (8+4) 

2. Inner Tyre 56oxlo5xll 

3. Rear Wheel l8x7 

4. Storage Battery 

' 
N/ COMPRESSOR El MK 2060 

1. Set of Suction and Pressure Valves 

2. Cooler Air Pressure Gauge 

3. Oil Pressure Gauge 

4. Tank Air Pressure Gauge 

./ .. 

Qty 

2 pcs 

3 pcs 

2 pcs 

12 pcs 

8 pcs 

4 pcs 

2 pcs 

1 set 

1 pc 

1 pc 

1 pc 
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5.Electromagnt.t, Valve 3/2 Type 880 

6. V-Belt 13xlloo 

7. Safety Valve 

8. Sealings 

Of ALUMINIUM MELTING FURNACE 

I .Jet 65° S for Burner 

Misceilaneous 

- Electric Coupling 

- Fuse 100 A 

- Fuse 160 A 

- Fuse 250 A 

- Fuse 300 A 

Carbon Brushes for Manual Grinder 

(/) 4 and (/) 6 (2+2) 

P/ MOULDING MACHINE FKT-65 B 

As per Manufacturers'List 

' 

Qty 

1 pc 

2 p::s 

1 pc 

1 set 

2 pcs 

1 pc 

6 pcs 

lo pcs 

lo pcs 

lo pcs 

4 pcs 
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ENCLO~URE No. 6 

PRODUCTION REPORT 

POST - TRIAL PRODUCTION 
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Enclosure No.6/1 

--------------------------

----~--------------·------------~----------------------------------~-
DATE TYPE OF "ELT "ETA~ 

CHltl'GES 
"ETAL 
POURED 

SCRAP REK~~K:; 

! 

-----~--------------~-------------~-----------------------------·----
lt/5/89 BRASS 50 KG 36.S KG • - TRl1'!.. ;,£LT 

-·----~-·------------~-~---------------~------------------------------
330 K\i 262 KG --.. -... .... , ... _ 9"(1 SCRAP SA\> 

PATTERNS 
-------------------~~------------------------------------------------

21+/aq 6. CAST lRON 1~60 n& 981 KG 40! CCOLC "ETAL DUE TO 
L.OW VOLTA&£ AhO 

"ELTIN6 STOPPED. 
--------·---~--------------~----------~---------------------------·--

7/o/&Q 6. CAST IRON 4092 K& 3597 KG 7! GOOD 

---------~------------~----------------------------------------~-----1016Ja,3777CAST IRON ~030 KA 3642 J6 6'100 

------------------~-------~-----~------------------------------------
1.• 
12,13 lNVES1 YU ALU TRANSPOftT PR08LE"S TO MWANZA 

REGARDS• 

~UKANYA 6" - NIFCO 
AEAD: tOt•/19•-6.CAST lRON. 

OE~AY WA& DUE TO TAANS,OAT PROBLE"S TO ~~ANZA.• 
' 12'13 INVEST YU 

46165 ATPU•: TZ 
T•l•~1•- 2~00-•• pri•lJ•n n~ lb/06/&9 u 08 t 35 t~ai•nJ•f O• an t7 



.e 
f 

I 

e 
I 
\ 

46369 
INVEST }'U 
~~::;:-CO T Z 

ATTN: ~~S B. STOJANOVIC/MR. S. MATEJIC 
--am-=--=::..--=-= -----------------

RE: FOU~DRY PRODUCTION PROGRESS 

Enclosure No.6/2 

SORRY FOR DELAY TO GIVE YOU FOUNDRY WORK PROGRESS. BE~OW IS 
SUMMARY ~ATA. 

A. GREY IRO~ CASTING 

SEPTEMBER 
1989 

NO OF MELTS 
METAL CHARGE CKG> 
METAL POURER CKG> 
IN60TS/COLO METAL KG 
GOOD CASTING <KG> 
REJECTION CKG> 

B. ALUMINIUM CASTING 

NO OF MELTS 
METAL CHARGE CKG> 
METAL POURER CKG> 
INGOTS/METAL CKG> 
GOOD CASTING CKG> 
REJECTIONS CKG> 

PROBLEMS 

3 
9230 
6980 
2832 
3068 

859 

4 
567 
455 

18 
270 

73 

1. SHORTAGE OF FIRE CLAY 
2. PATTERN MAKING PROBLEMS 

OCTOBER 
1989 

3 
6890 
4500 
1668 
1450 

825 

0 
0 
0 
o 
0 
0 

NOVE:"':SER 
1989 

5 
13260 
9379 

·3792 
2685 
1956 

1 
116 

95 
18 
61 

0 

::>ECEMBER 
UP TO 11/12/89 

0 
0 
0 
0 
0 
o 

0 
0 
0 
0 
0 
0 

3. NO HEAVY CASTING ON MACHINE MOULD FOR REASONABLE METAL CHARGE 
4. REJECTION IS HIGH FOR THIN SECTION CASTINGS E.G. CHARCOAL IRON 

AND PIPES WHICH DO NOT FILL THE MOULD 
5. FINANCIAL PROBLEMS 

N.B: 

PATTERN SHOP MACHINERY RECEIVE~ WITHOUT WORKING TOOLS AND ABRASIVES 

I I, 
! 
! 

FOR DISC SANDER. IT IS DIFFICULT TO OPERATE WITHOUT THESE THINGS. ~ 

RGDS1 
L.P. MPANGALALA - PRODUCTION MANAGER 
-----------------------------------·-
46369 NEFCO TZ~ 

12638 INVEST YU 
Teleks:- 1640-** primljen 
Povod kraja veze: 13 

na 12/12/89 u 06 ~ 51 trajanje: 06 mn ~J 

' 



10.44 • 
1S5iJ8 Aviv n rv 
4to3o9 NE!=Cu TZ 

ATT: SAVA nATEJlC 
-------------

RE: PATTERN SHOP "ACHINEttY 
----------------~------

Enclosure No. 6/3 

t. WE ARE HAPPY TO ~~FOiH YOU THAT FIVE MALhi~tS FOk ~All~i~ bhu~ 
HAVE BEEN RECEIVtO Al NEFCO ON ~Oi11i19o~ lNTACT. 

WE INTEND TOHAVE INSTALLATION ANO TtSilNb OF THE SAM~ wlTNiN 
THREE WEEKS TIME. PLS IHFORH US IF TriE~E iS AN~ AOVlSE O~ lMiS. 

2. FOUNDRY PRODUCTION 15 GOING ON ALRIGhT. htLTlNb IS NOT &v 
FREQUENT DUE TO SkORT OF FIRE CLAY AND fAli~HNS. Wt An~ ~v~ 
PRODUCING SANlTA"V PIPES ANu CHAR,VAL l"VN. SCHA~ iAT~ l~ juz 
DUE TO "ISRUNS FO" TttlN SECTlvNS. 

R6uS AND HAPPY X - MAS. 
L. P. HPANGALALA 
FOR 6£NERAL HANAGER 
-------------------
46369 NEFCO TZ• 
1~308 t4UTO K YU 
T~leks:- 426 -•• pr1•lJen 
P.01od kra;a veze: 13 
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ENCLOSURE No. 7 

LAY - OUT "AS BUILT" 

' 
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