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TV, KOHTPOJ HA 3AMLPCABAHETQ HA BCAIKO [IPOM3BOACTBO
1.B "Kpemurosuu"-All chuecTByBa nadopawopnﬁ 38 uacael-
Ba&HE ¥ KOHTPOJ napaMeTpure Ha OKOJHATA cpeja B cheTaBa Ha lleHTpal-
Ha KOMGMHATCKA JaGopaTopui M e Ha NPAKO NOonuMHeHne Ha HaMANHUKS
Ha nocJaejgHara.
JlagopaTopusaTa 8a WsCAE/|BaHe W KOHTPOJ NapaMeTpure Ha
OKONHATA Cp&Ja UMa DPBKOBOLKUTEJN,Y7 TEXHOJO34,TPU IPYyNH 34 KOHTDON
(no npaxorasonu yBMEDBAaHUH , KOHTPOJ Ha atmcedephus BBBUYX ¥ pador-
HaTa CpEeja U KOHTPOJH Ha Bojure).00uus uMcilieH CBCTaB € 51 uoBexa.
% .KauecTBeHATE CTAHOAPTH 34 BH3AYX4, 38 BOLATA,TOKCHUHHA
BeWlecTBa ¥ liyM ca JeralusupaHu B Brarapud.
3.He MecTHH CTAHOADTH,&8 NDPRABHU.
4. fpuiomenvs Rl u 2.
5.EXONOPHUHN npodneﬁu,ayﬁn&emu ce OT CIIeilHO pelleHne:
- [lpeMaxsBaHe BTODHUHOTO 3aMbpcABaHe Ha CrypooTsang;
- NpexparaBaie Ha QeHONHUTE UMUCHK OT MOKDOTO TIaceHs

Ha KOKCa;

- BpBerIaHe B eKCmaoaTauusa Ha PUBMKO-XUMHUHOTO CTB-
najio Ha f[lpsuncrsaTelHaTa CTSHUMA B84 npommmneno-nsmnosﬁn Bogg%gyﬁ

- PEeXOHCTDYHIUMA HA SJIOKTPOPUITDHTE B Au He
orses AOCTUIAHE HOBUTE HOPMHK,HOWTO 1€ BAA34T B cCuaa OT 1985 r.;

- WarpaxnaHe Ha NpagOYJOBUTENHM M Ta3ONpPEUUCTBAUM |
MHCTANaUUM XBM JUTEAHUTE LBOPOBE gb%gtﬂa ALl3; ﬁ@r%ﬁoixounu~§)g/

- PeXOHCTDPYHLUMA HAa npéﬁné@ﬁ§§enﬁmme CHODBREHHA , MOHTHP
paHu B OTHEJHUTE uexo%§ gﬁ G &MLOPH 11 OOCTUI'aHe HOBUTE HODMHU U
KWBrpasgane Ha HOBH C%OpﬁmeHM B MHRCé&%OgOTﬂeHBHﬂe, ‘

- KancyiaoBaHe Ha TDAHCIOPDTHHUTE JIEHTH U UBIPARIAHE
H& TPEUKCTBATENHU CHODBKEHHA H& NPOCUNIKHTE.

6.060pyHBaHe 34 HOHTDPOJ Ha 3aMBPCABAHETO UMA KaKTO

osiensa: - JlaopaTopus 3& NPAXOras0BU 3aMepBaHud DACOTH CBHO
CTARNADTU3HpAHA anaparypa 3a HepHOIUUEH KOHTDOJ Ha TNPaxOoyJOoBUTEN-
HuTEe CHOpBREHus (HeGuT ¥ npax) # rasoauanusarop Tun "Cenconux"5000

- Jlagoparopus {rpyna) & KOHTDON H8 aTmocdepHUA BH3-~
Iy - USMepBa Ce NEePHOJUUHO CBHOBPRAHMETO HA Tpax,830THU ORMUCU U
deHos B 6 NyHETa HA TEPUTOPUATA Ha dupMaTa CHC CTAHOADTHA NDEHO-
cuMa anaparypa "Xururect";

- Jlacoparopus {rpyna} sa BoIu -~ PAGOTH Ce MO METOAN-
re Ha BJIC 3a BpeNHM BEWECTB& B TPOMUNJIEHW M GUTOBO-QEKRaNHN BOIU.
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Kourposaupa ce fepUOLNYHO BXOX U M3XOA KaueCcTROTO Ha BONUTE HA
NpeuUUCTBATENHUTE CTAaHLUK,
' 7  IPHIIOKSHUA e u 3.
8. Jloxnanyu sa peuaBaHe OKGJIOIHUHNTE npotaemm Ha "Kpe-
mMuroBuM®-Al ca paspadoTeHy OT CJISHHUTE PUDMU:
- "$rocT AnnuHe" - ABCTDHA - 1988 r;
- "Ixeiixa" - fnoHus - 1993 r;
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| . (STOMANA» COMPANY . ~ FIAMA «STOMANA»
- BULGARIA, 2304 PERNIK AN\ | BULGARIEN, 2304 PERNIK
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«STOMANA» company was commissio-
ned into operation in 1953 and produces
the following:

4 ingot steel and billets (slabs and blooms)
cast by means of a continuous castlng
“machine;

4 hot-rofled stee! proftles as:

»+ reinforcement steel bars for steel-conc-
rete constructions;

+ equal-angle steel;,

+ channel stesl;

4 flat stesl;

+ square bars to be processed;

4 bell-shaped and trough-shaped proflle
for supporting in.mines;

+ steel balls for ball mills;

+ hot-rolled piate stesl;

+ hot-rolled, heat-treated, calibrated,
hardened and grinded round profiles;

4 burnt lime (quicklime);

-4 fired dolomite;

+ centrifugal cast rol[s and thick-walled
tubes; .

Besides attending to the metal needs
of the couniry, «Stomana» Company
exports its products to the countries of
Eurcpe, Asta, Africa and Latin America too.

Firma «3TOMANA» (Stahl) Stadt Pernik

ist seit 1953 in Betrieb und erzeugt:

4 Blockstahl und Kniippeln (Brammen und
- Vorblécke), die an StrangguBanlagen
gegossen sind.

4 warmgewalzle Stah!proflle, wie es foigt

+ Bewehrungsstahl fur Stahlbeton- :
konstruktionen,

+ gleichschenkliger Winkelstahi, :

+ U —{Hrmiges Profil,

4 Flachstahi,

¢ Quadratstahl filr Verarbeatung,

+ glocken — und trogfdrmige Profile fur
Grubenausbau,

+ Stahlkugeln fir Kugelmiiblen,

"4 warmgewalztes Grobblech,

+ Rundprofile — warmgewaizt, warmbe- -
handelt, kalibriert, verfestlgt und

. geschliffen, ..

+ ungsldschter Kalk

.4, Sinterdolomit

+ zentnfugalgegossene Walzen und
dickwandige Réhre .
Die Produktion der Firma deckt mcht nur

den Bedarf unseres Landes, sondern sie

wird auch nach vielen Staaten in Europa,
Asien, Afrika und Lateinamerika exporliert.
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Hot-rolled Warmgewalztes
Plate Steel Grobblech
Dimensions Mafie

in accordance witih DIN 1543
Thickness — 8 up to 25 mm
Width — 1400 up to 1800 mm
Length — 3000 up to 12000 mm

Shape and admissible Deviations
in accordance with DIN 1543

Steet Grades

4 St 33, S137-2, 5137-3, 5t 44-2, 5t 44-3, 51 52-3
DIN 17100

+ Ck 0, Ck 15, C 22, C 25, G 30, C 40, C 45,
28Cr4, 34Crd, 41Crd DIN 17200

¢ GL-A, GL-B, GL-A32, GL-D32, GL-A36, GL-D36,
GL - A 32 Inaccordance with "Lloyd"” - Germany.

H — heal resistant boilr sleel in accordance with
DIN 17155,

E — low-alloyed fing-grained constructional steel in
accordance with DIN 17102,

Dispatch
In separate plates or packages.

The rest technical requirements shall be agreed at
the time the order is accepted.

nach DIN 1543

Dicke — 8 bis 25 mm

Breite — 1400 bis 1800 mm
Lange — 3000 bis 12000 mm

Form und zulissige Abweichungen
nach DIN 1543

Stahlmarken

+ 5133, St37-2, S137-3, St 44-2, St 44-3, 5t 52-3
nach DIN 17100

4 Ck 10, Ck 15, C 22, C 25, C 30; C 40, C 45,
28Cr4, 34Cr4, 41Crd4 nach DIN 17200

+ GL-A, GL-B, GL-A32, GL-D32, GL-A36, GL-036,
GL-£36 nach "Loyd"-BRD

H (Kesselbaustahl thermoresistent}
nach DIN 17155

£ 355 (niedriglegierter feinkbrniger
Konstruktionsstahl) nach DIN 17102

Expedition
ginzelne Platten oder in Biindeln

Die restiichen technischen Anforderungen werden
bei Aultragserteilung vereinbart.
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Calibrated Kalibrierter
Round Steel Rundstahl

Dimensions and admissible deviations: MaBe und zuldssige Abweichungen
rods with dia. 14 up to 100 mm in accordance with  Rundstibe mit Durchmessern von 14 bis 100 mun
DIN 671{h ) and DIN §68(h,,).. nach DIN 67(h.} und DIN 668(h,,).
Steel Grades | Stahlmarken . -
+ 5t37-2, S150-2, DIN 17100 . ¢ S137-2, 51 50-2 nach DIN 17100
+ 28Cr4, 34Crd, 41Cr4, C 22, til C 60 DIN 17200 4 28Cr4, 34Crd, 41Cr4, C 22, bis G 60
+ Ck 10, Ck 15, 17623 DIN 17210 . nach DIN 17200 ] )

' ¢ Ck 10, Ck 15, 17623 nach DIN 17210
Technical requirements and delivery . Technische Anforderungen und
conditions: Lieferzustand
DIN 1632 ' DIN 1652
+ non-heat — treated (cold-hardened or cold- ¢ nichiwarmbehandelt (mit Kalthariung)

worked) stesl; + warmbehandelt {gegliint) -
+ heat-treated (annealed); + geschiiffen
& grinded; + blank 7 B
+ polished; + angefaste Rundstdbe mit Durchmessern von 13
+ oiled; . bis 65 mm
+ with chamfer for rods with dia. 13 up to 65 mm.
{.énge
.Length 3bis6m
Buptobm,
Expedition

Dispatch in Biindeln mit einerm Gewicht von 2 bis 5 1.

in bundles with weight 2 up 1o 5 tons.
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Hot-Rolled Rundstahl,
Round Steel warmgewalzt
Dimensions : Mafe
diametres (d) 50 up to 100 mm in accordance wath Durchmesser {d) ven 50 bls 100 mm nach
DIN 1013-11/76 DIN 1013-11/76 '
Shape and Admissible Deviations Form und zuldssige Abweichungen
in accordance with DIN 1013-11/76 ’ nach DIN 1013-11/76
Steel grades . Stahlmarken
4 5t 33, St 37-2, 5t 50-2 DIN 17100 + 5133, St 37-2, St 50-2 nach DIN 17100
+ Ck 10, Ck 15, C 22, G 25, C 30, C 35, C 45, & Ck 10, Ck 15, C 22, C 25, C 30, C 35, C 45,
28Cr4, 34Crd, 41Crd, 40NiCr6 DIN 17200 28Crd4, 34Cr4, 41Cr4, 40NICr6 nach DIN 17200
Length Lange
3 up to 7 m in accordance with DIN 1013-1/76 von-3 bis 7 m nach DIN 1013-1/76
Dispatch Expedition
In bundles with weigth up tc 5 tons. in Biindeln mit einem Gewicht bis 5t

The rest technical requirements shall be agreed at  Die restlichen technischen Anforderungen werden
the time the order is accepted. bei Aufiragserteilung vereinbart.
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Hot-Rolled | - Winkelstahl
Equal-angle ' warmgewalzt,
Steel gleichschenklig
Dimensions MaBe _
in accordance with DIN 1028-10/76 nach DIN-1028-10/76
axaxs : _ ax axs
65 x 65 x 7 mm 65 x 65 X 7. mm
70 x 70 x 6/7/9 mm : : 70 x 70 x 6/7/9 mm
75 x 75 X 718 mm . 75 x 75 x 7/8 mm
80 x 80 x 6/8/10 mm i 80 x 80 x 6/8M10 mm
90 x 90 X 7/9 mm 90 x 90 x 7/9 mm
100 x 100 x 8/10/12 mm 100x100x8{10:’12 mm
Shape and Admissible Deviations Form und zuldssige Abweichungen
In accordance wilh DIN 1028-10/78 - nach DIN 1028-10/76
Steel grade Stahimarken :
+ 5137-2, S5t 50-2, DIN 17100 + St 37-2, 5t 50-2 nach DIN 17100
Length S Linge o
6 up to 9 m DIN 1028-10/76 6-9 m nach DIN 1029-10/76
Dispatch . ' Expedition o
in bundies with weight up to 5 tons. in Bindeln mit einem Gewicht bis 5 t

The rest technical requirements shall be agreed at  Die restiichen technischen Anforderungen werden
the time the order is accepled. bei Auftragserieifung vereinbart.
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Hot-rolled Flachstahl
Flat Steel warmgewalzt
(Bands)

Dimensions MaBe

DIN 1017-1/67
H — 25 up to 60 mm;
B — 100 up to 150 mm

Shape and Admissible Deviations
DIN 1017-1/67

Warp i
not more than 0,01 L

Steel grades

4+ St37-2, 5t 44-2, St 50-2 DIN 17100
+ C 35, C 45 DIN 17200
+ 5t 30 Mn5

Length
2 up to 8 m in accordance with DIN 1017 — 1/67

Dispatch
In bundies with weight up to 5 tons.

The rest technical requirements shall be agreed at
the time the order is accepted.

nach DIN 1017-1/67
H — von 25 bis 60 mm
B — von #00 bis 150 mm

Form und zul@ssige Abwelchungen

“nach DIN 1017-1/67

Kriimmung nicht groBer
als 0,01 L ’

Stahimarken

4 St 37-2, St 44-2, St 56-2 nach DIN 17100
+ C 35, C 45 nach DIN 17200

4 S5t 30 Mn5

Liénge
von 2 bis 8 m nach DN 1017-1/67

Expeadition
in Bindeln mit einem Gewicht bis 5 t

Die resllichen technischen Anforderungen
werden bei Auflragserteilung vereinbart.

N
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Hot-rolied

U-formiges Profil

Channel

warmgewalzt

Steel

(Schweller)

Dimensions
No. 8, No. 10 and No. 12
Technical data

Maile

- Nr. 8, Nr. 10 und Nr. 12

Technische Charaktérisﬂk

Number of Dimensions, mm  f  Mafle, mm Theorelic mass
profile - — kaim
: Admissible Admissibla :
N h devialions - b daviations s t R r
ummer : ;

Theor. Ma
der Profile Zuliss. Abweich. Zulass. Abweich. ec;‘rglm sse
8 80 +H-1,5 40 +H#-15 45 7.4 8,5 2,5 7.05

10 100 +H- 2,0 46 +#-2,0 45 | 76 7.0 3,0 8,569
12 120 +-2.0 52 +H-2,0 45 7.8 7.5 3.0 10,40
Channels U-formige Profile '

U 8; U 10 and U 12 in accordance with DIN 1026.

Stee! grades:
+ St 37-2 in accordance with DIN 17100.

Length

4upto9m.

Admissible deviations en length
up to 8 m + 40 mm

above 8 m + 80 mm

Warp _
not more than 2mm per linear metre (0,2 per cent)

Gispatch

in bundles with weight up to 5 lons.

The rest technical requirements shall be agreed at
the time the order is accepled.

U 8, U 10, und U 12 nach DIN 1026

Stahlmarken
4 5L 37-2 nach DIN 17100

Lange

von 4 bis 9 m .

Zulassige Abweichungen in der Lénge
bis 8 m + 40 mm

iber 8 m + 80 mm

Krimmung . )
nicht grifler als 2 mim/Meter (0,2%)

- Expedition

in Biindeln mit einem Gewicht bis 5 t
Die restiichen fechnischen Anforderungen
werden bei Auftragserieilung vereinbart.
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Bell-shaped Glockenformige
Profile for Profile |
Supporting flir Grubenausbau
in Mines

Dimensions and Technleal data

Mafle und technische Anforderungen

Steel grades:
4 C 25 DIN 17200

Length o
It is supplied in 4 types.

1. type - 2150, 4300 6450 mm

2. type ~ 2400, 4800, 7206 mm

3. type — 2800, 5600, 2000 mm

4. type — 3400, 6800 mm
2. The other length groups in the rangs of 2150 up
to 9000 mm shail be agreed at the time the order is
accepted.
3. Admissible deviations on length:
up to 6'm + 40 mm
above 6 m + 80 mm- : '
4. Profiles for supporling segments (frames) are
with length accuracy + 5 mim.

Symbol ’ . B B, H b s Th F‘u' A, H.‘, B, Theorelic. mass
Bazelchnung - R IR : ’ Theor. Massa
Dimensions (mm). - . s - '
MaBe (nm) 26 133 | 90,5 20 9 23 ?}0 36 |30} 2 2_1 5 kg/m
Admissible deviat. : i - NI -
Zulass, Abw. (mm) +-20 jl-!- 2,0 +I"2.0 +-2,0 +!-_0,':5‘ H-10} - | — - |- +Hs 5%

F J! W, i -

cm? oMt L ooad T4

274 4954 431 2.67

Stahimarken
4 G 25 nach DIN 17200

Linge

" 1. Wird in 4 Typen geliefert. Die Typenschliefien

festgestellte Langen und durch sie teilbare
Langen ein.
i. Typ — 2150, 4300, 6450 mm
2. Typ — 2400, 4800, 7200 mm
3. Typ - 2800, 5600, 2000 mm
4. Typ — 3400, 6800 mm
5 - Andere Langengruppen im Bereich von 2150
mm . bis 9000 mm werden bei Auftragserteilung
verelnbart:
3. Zulassige Abweichungen in der Lange
bis 6 m+ 40 mm '
{ber 6 m + 80 mm
4. Werkstiicke fir Ausbausegmente (Rahmen) mit
einer Langengenauigkeit von + 5mim.
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Warp Krlimmung

Not more than 8 mm per linear melre. . nicht groer aIS 8 m_m;'fi.m
Dispatch _ . Expeditlon o -
In bundies with weight up to § tons.; ~ . InBlndsin mit elnem Gewlcht bis 51

The rest technical requirements shall be agreed at " Die restlichen lechhischen Anforderungen werden
the time the order is accapled. bei Aultragserteifung verainbarl.
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Trough-shaped Trogfdrmige
Profile for Profile

1Supporting in Mines fiir Grubenausbau
{(With mass mit Masse

28,07 kg/l.m)

128,07 kg/l.m

bimensiens and Technlcal data

MaBe und technlsche Charakteristik

Mass per 1 m [Gross-saction Inertia momanis Resislance moments Inertia radii Ratic
surfaca TrAgheilsmomente Widerstandsmomente Tragheilscadien Verhilinis
tasse pro 1m | Schnitifizche :
XX Y-y X=X ¥t XX Y-¥
6 F d, Jy W, W, i L WG
kg/m cmt . em? em* cni? ‘om? cm om -
28,07 35,76 678,24 77781 113,04 103,02 4,36 4,66 4,03

Steel grades:
+ St 37-2, 5t 44-2, St 50-2 DIN 17100
4 G 25 DIN 17200

. Length

1. It is supplied in-4 types.

1. tg,pe 2150, 4300, 6450 mm
2. type — 2400, 4800, 7200 m
3. type — 2800, 5600, 2000 mm
4. lype 3400, 6800 mm

2. The other length groups in the range of 2150 up
to 8000 mm. are agread at the time the order is
accepted.

3. Admissible deviations on length
upto6m+40mm

above 6 m + 80 mm

4. Profiles for supporling segments {frames) are
with length accuracy + 5 mm.

Stahlmarken - '
# 5137-2, St 44-2, 5t 50-2 nach DIN 17109
4+ C 25 nach DIN 17200

Lange
1. Wird in 4 Typen gefiefert. Die Typen schlieBen
fostgestelite Léngen und durch sie teilbare
~ Langen ein.
1; Typ — 2150, 4300, 6450 mm
2. Typ — 2400, 4800, 7200 mm
4. Typ — 2800, 5600, 2000 mm
4. Typ — 3400, 6800 mm
2 Andere Langengruppen im Bereich von 2150 bis
9000 mm werden bei Auftragserteitung vereinbarl.

3. Zulssige Abweichungen in der Lange

bis 6 m + 40 mm

dhber 6 m + 80 mm

4. Werkstiicke fir Ausbausegmente {Raghmen) mit
siner Langengenauigkeit von + 5 mm.
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Warp Krﬂmmung

Not more than 10 mm per linear mefre, o nicht griBer afs 10 mmi.m
‘Dispatch o Expedition :
In bundles with welght up to 5 tons. ) in Biindeln mit einem Qewicht bis 5 1

The rest tachnical requirements shall be agreed at  Die résrlr'éhen technischen Anforderungen werdsan
the time the order is accepted. bei Aufiragserteilung vereinbari.

£20
8

| 1016258 | 247125

15413

ly
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Trough-shaped Trogférmige
Profile for Profile
Supporting in Mines fiir Grubenausbau
(With Mass mit Masse

36 kg/l.m) 36 kg/l.m

Dimenslons and Techalcal data

MaBe und technische Charakteristik

3 G g 4, W, W, W, | o] wee | owre
em? kg/m ot cmt cm? om? cm om cmikg | cm¥fkg
4585 | 35,99 1202.7.7 725,48 120,91 | 144,65 1,186 512 3,97 . 3,36 4,018

Steel grades:
4 St 37-2, St 44-2, St 50-2 DIN 17100
+ C 25 DIN 17200

Length
1. Itis supplied in 4 types.

1. type — 2150, 4300, 6450 mm

2, type - 2400, 4800, 7200 mm

3. type — 2800, -5600, 2000 mm

4. type — 3400, 6800 mm
2. The other length groups in the range of 2150 up
to 9000 mm are agreed at the time the order is
accepted.
3. Admissible deviations on length
up 1o 6 m +40 mm
above 6 m + 80 mm _
4. Profiles for supporling segments (frames) are
with length accuracy + 5 mm.

Stahimarken
4 St 37-2, 5t 44-2, St 50-2 nach DIN 17100
+ C 25 nach DIN 17200

Lange .

1. Wird in 4 Typen géliefert. Die Typen schiieBen

festgestelite Lingen und durch sie leiibare
Lingen ain. :
1. Typ — 2150, 4300, 6450 mm
2. Typ -~ 2400, 4800, 7200 mm
3. Typ — 2800, 5600, 2000 mm
4. Typ — 3400, 6800 mm

2. Andere Langengruppen im Bereich von 2150 bis

9000 mm werden bei Auftragsenieilung verginbart.

3. Zulassige Abweichungen in der Lange

bis 6 m + 40 mm

{ber 6 m + 80 mm

4. Werkstiicke fir Ausbausegmente (Rahmen) mit

einer Langengenauigkeit von + 5 mm.
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Warp Kriimmung

Not more than 10 mm par Hinear metre. - nicht gréBer als 10 'mr_hfl.m
Dispateh I - Expedition
in bundles with weight up to S tohs, = = . in Biindeln it elnem Gewichl bis 5t

The rest technical fequirements shall be agreed at 'Die restiichen technischon Anforderungen werden
the time the order is accepted, bei Aufiragserteilung vereinbart,

ITE2S

+2
169.5-3

1205 3
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Trough-shaped Trogférmige
Profile for | Profile
Supporting in Mines fiir Grubenausbau
(With Mass mit Masse

28.70 kg/l.m)

28.70 kg/l.im

Dimensions and Technical data

Mafe und technische Charakteristik

E G Y, Y, W, W, | ow, (wawal o i, w, /G | W,iG
cm? kg/m ot ot om®. em? om? - o cm cnifkg cm¥kg
36,53 | 28,68 |404,05|633,68| 8144 72,95 | 8731 | 1,072 | 4,35 | 4,47 2,84 2,54

Steel grades
+ St37-2, St 44-2, 5t 50-2 DIN 17100
4 C 25 DIN 17200

‘Length

1. Itis supplied in 4 fypes.

- 1. lype - 2150, 4309, 6450 mm

2. type — 2400, 4800, 7200 mm

3. type — 2800, 5600, 2000 mm

4. type — 3400, 6800 mm
2. The other Iength groups in the range of 2150 up
lo 000 mm are agreed at the time the order is
accepted.
3. Admissible deviations on length
up to 6 m+ 40 mm
above 6 m + 80 mm
4. Profiles for supporting segments (frames) are
with length accuracy + 5 mim.

Stahimarken
& St 37-2, §t 44-2, St 50-2 nach DIN 17100
+ G 25 nach DIN 17200

tédnge -

1. Wird in'4 Typen geliefert. Die Typen schiiefien

festgestelte Langen und durch sie teilbare
Léngen ein.
1. Typ — 2150, 4300, 6450 mm
2. Typ ~ 2400, 4800, 7200 mm
3. Typ — 2800, 5600, 2000 mm
- 4. Typ — 34G0, 6860 mm -

2, Andere Langengruppen im Bereich von 2150 bis

9000 mm werden bei Aultragsertsilung vereinbar,

3. Zulissige Abweichungen in der Lange

his 6 m + 40 mm

Uber 6 m + 80 mm

4, Warkstiicke fir Ausbausegmente (Rahrnen) mit

einer Langengenauigkeit von + 5 mm.
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Warp Kritmmung

Not more than 10 mm per linear metre. nicht gréBer als.'10 mm/l.m
Dispatch ' - : Expedition . _
In bundles with welght up to 5 tons. - In Biindelin mit elnem Gewicht bis & t

The rest technical requirements shall be agreed al’ Die rastlichen technischen Anforderungen werden
the lime the order is accepted. bei Auftragserteilung verainbart.

Y
1
R2o LN
TN
® N
AN &

44,5

Q13
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side of square a = 50 up to 120 mm.

Technical data

Hot-roiled Quadratstahi
Square warmgewalzt
Bars to be zur
| Processed Verarbeitung
Dimensions Mafe

Quadrat mit Seite a = 50 bis 120 mm

Technische Charakieristik

Side of square | -Daviation Radius of Cross-section suiface Theoratical mass Warp
curvature ) not more than
a{mm) “afmm) | R{mm) {mm?) . {kg/m) {rmmJ. o}
Quedraiseite | Toloranz Abrmjdigggs- ~ Querschnittfidche Theer. Masse n‘gg%"&l%
50 41,2 7 24,50 193 15
55 29,55 23,2
80 +H1,6 9 35,30 27,7 _ 15
65 41,55 32,6
70 48,30 37.9
75 55,01 43,2
80 +-2,0 12 62,76 49,3 15
85 71,01 55,7
90 78,76 62,5
95 88,32 69,3
100 +-2,4 15 98,06 77,00 15
105 ' 108,32 85,0
110 118,21 928
115 2,7 18 129,48 101,6 16
0 - | ' 141,21 110,9
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Steel grades:

#+ 5t 37-2, 5t 44-2, 8t 50-2 17100

+ C 35, C 45 DIN 17200 ‘
4 260r4, 34Cr4, 41Cr4, 30MnS DIN 1?200

Length

3upto8m

Admissible deviations on length:
up to 4 m + 30 mm;

above 4-6 m + 50 mny;

above 6 m + 70 mm

" Dispatch
In bundlas with weight up to 5 tons.

The rest lechnical requiremenrs shall be agread ai
the time the order is accepted.

Stahimarken )
4 St 37-2, 8t 44-2, 81 50-2 nach 17100

-4 C 35, C 45 nach DIN 17200

& 28Cr4, 34Cr4, 41Cr4, 30Mn5 nach DIN 17200

Linge

‘3bis8m

Zuldssige Abweichungen in der Lénge:
bis 4 m+ 30 mm,

4-6 m + 50 mm,

(ber 6 m + 70 mm

‘Expedition

in Biindeln mit einem Gewlcht bis 51

Die restlichien lechnischen Anforderungen werdsn
bef Aufiragserteilung vereinbart.
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| Hot-rolled

Warmgewalzte
Channel U-férmige

Sieel

Siahlprofile

Dimeznsions Mafle
40 x 120 mm 40 x 120 mm
Technical data Technische Charakteristik
Admis. ’ Admis, Admis. Admis. Adms. ‘Theoretical Cross-section
a devial B |- devial h devial. - | deviat. . | z, deviat. ass . surtace
{mm) {mm) : {mm) . tgm | emy
Zulass. - Zuldss. Fulass. Zulass. Zukass. Theor. Quer-
A_bwe:’ch. Abweich. Abweich. Abweich. Abweich, Masse schaitthidche
0] w06 {12} w08 40| wio | 2 *‘1’ 4 “? 147 18,77
Steel grades: Stahlmarke
+ 30 Mn5 DIN 4 30 Mn5 nach DIN
Length Linge
4upto7m 4 bis 7 m
Dispatch Expedition

in bundles with weight up to 5 tons.

in Biindeln mit einem Gewicht bis 5 t

The rest technical requirements shall be agread at  Die restlichen lechnischen Anforderungen werden

the time the order is accepted.

bei Auftragserteitung verginbart.
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Warmgewaizter

Hot-rolled
Steel Profile Stahl — .
for Railway Verbindungsprofil

Connections fiir Eisenbahnschienen
Type 49 Typ 49

Dimensions and Technical data

Steel grades . '
4 C 30, C 35 DIN 17200

Length
dupto8m.

Warp
not more than 0,025.

Dispatch -
In bundles with weight up to 7 tons.

Tha rest technical requiremeﬁts shall be agreed at
the time the order is accepted.

MaRe und technische Anforderungen

" Stahlmarken

+ C 30, C 35 nach DIN 17200

Lénge

4bisgm

Kri’lmmuhg

nicht gréer als 0,025

Expedition
in Biindeln mit ginem Gewicht bis 7 ¢

Die restlichen technischen Anforderungen werden
bei Auftragserteilung vereinbart.
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Steel Balls

~ Stahlkugeln

for far
Grinding Kugelmihlen
Dimenslons and Technical data Mafe und technizche Anforderungen
Diametsr Bringll hardness nol [ess than Theoratical mass
{mm} ngrmal_ I enhanced kgfm
Durchmasser I-LE}::‘the‘ &fg}g:‘;?: 1 ‘Theoret. Masse
normal orhn :
40 400 451. 0,263
50 0,514
60 400 451 0,888
70 : 1,410
80 2,104
a0 2,996
100 350 a75 4,110
110 ' 5,471
120 300 325 - 7,102

The rest dimensions in the rangs of 40 mm up fo
120 mm shall be agreed at the time the order is
accepted.

Steei grades )
1. Carbon steel with carbon contents not less than:

+ 0,35% for balls with dia. 40-60 mm

+ 0,60% for balls with dia. 70-120 mm

2. Alloyed steel grades with the following chemical
composition:.

Andere Mane im Bereich von 40 mm bis 120 mm
bei Vereinbarurg mit den Kaufer.

Stahimarken

1, C-Stahl mit elnem Kohlenstoffgehalt nicht
weniger als:

+ 0,35% fiir Kugeln mit Durchmessern 40-60 mm
+ 0,60% fir Kugeln mit Durchmessern 70-120 mm
2, Legisrle Stahimarken mit folgender chemischen
Zusammenselzung:
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Cﬁemlca[ Composition (%) _ L _ Chemische Zusammensalzung (%)

4] Mn . Sl P 8 .‘ " Cr Mo Nb
050065 | 070-1,00 | 020050 | uplo0e60 | upto 0,050 | 0,30-0,60 | 0,10-030 ' -
‘065080 | 0801,10 | .upto0,50 | upto0,045 |.upto0,045 “ - 0,02:0,04

0,50-0,65 | 0,75-1,10 | 0,30-0,60 |:up10o0.080 | upto0,050 040080 | -
045060 | 070-1,00 | 020050 | vpio0060 | upto0,050 | 0,50-0,80 - -

Dispatch: Expedition
in bulk or in closed im Schilttzustand in geschlossenen
vassals (barrels). o Behiltern (Fassern).
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Hot-Rolled

Warmgewalzter

Reinforcement Steel

Bewehrungsstahl fir

for Steel-concrete

Siahlbetonkonstruktionen

Constructions

Shape and Slzes

Class Al

round smooth profile with diameters 14, 16, 18 &
20.

Class A1l -+

lengthwise ang crosswise nbbed round profile with
screw-shaped circumierence of the traverse ribs
with diametre 12, 14, 16, 18 and 20 mm.

Class A lltand (1 §

lengthwise and crosswise ribbed round profile,

with alder-shaped circumference of the traverse ribs

- with diametres 12, i4, 16, 18 & 20 mm.

Technical Data

Form und Mafle

Klasse A |

rundes glattes Profit mit Durchmessem von 14, 16,
18 und 20 mm;

Klasse A li

Rundprofit mit Langs - und Querrippen und mit
einem schraubenformigen Umfang der Querrippen
mit Durchmessern von 12, 14, 18, 18 und 20 mm;
Klasse Alllund il 8

Rundprofil mit Langs - und Querrippen,

mit tannenférmigem Umfang der Querrippen, mit
Durchmessern von 12, 14, 16, 18 und 20 mm.

Technische Charakieristik

Wortinal Sizes and admissitle deviations, mm 1 Mafe und zuldssige A.bwumhungen mm ’ Cross- | Theor. .

diemeter admis. admis. admis. { - ademis. Section | . Mass
’ dev. " dov. _ " dev. oo | e ) surface

Nom, d, 2ul. d, zdl h 2ul. 1 zl | a b r |GQuerschn] Theor.
Durchm. Abw. : Abw. Abw. Abi, fRiche masse
{mm) : {mm) fko/m)
12 1.3 P18 1,25 80 2 1 |48 1931 | oses

14 133 +03 15,8 +-1.5 1,25 +H-0,5 11,0 |+-1,00 2 1 1,9 | 1,599 1,208
16 15,3 ~0,5 18,3 . 1,50 12,0 2 1 22| 2011 1,578
18 17.3 203 - 1,50 14,0 2 15 | 22| 2545 1,997
20 18,2 | . 223 1,50 15,7 2. 15122 3,342 | 2466
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Mochanical propesties

Class Chamlcat composition % / Chemische Zusamn;anse%zu'ng %, Mechanische Figenschafien
. : Tensita | Yield | Retative | Celd
Hiasse c Mn si 5 Cr [ Cu | As Slrgngth | point  {elongation] bending

Zug- Steack- | Ralative Kalt-
fostigkeit | grenza ] Dabn.” | Blagan
MNmE | MNm? %

not more than / nichtmehe als

nolless than / nisht weniger als

AL [ o024 0,85 035 0050 0045 | ~ | - | - | - | ave | 285 | 25 |180%05
Al 037 0.80 035 |0055 | 0045 [030]020|030[008| ds0 | 204 | .10 |180°3
Amj 029 1,60 000 | 00450040 | 030030 |0a0{008] 588 | 392 | 14 | 20°3
0,37 1,20 090 | 0,045 | 0,040 | 0,30 | 030 | 0,30 | 0,08 o -
DN| 022 - = Joeesofoosef - | - | ~ |~ | 500 [ a2 | 1 180°
o2a | : : 1"

Length of Bars
2uptoizm

Admissible deviations:

at length up 10 6 m + 50 mm
at length above 6 m + 70 mm

Warp
up to 6 mm per lingar metre

Dispatch:
In bundles with weight up to 5 tons

Stangenlinge

von 2 bis 12 m
Zulassige Abweichungen:
bis 6 m + 50 mm

tber 6 m+ 70 mm

Kriimmung _
bis 6 mm pro Meter

Expedition
“in Bindeln mit ainem Gewicht bis 5 t-

The rest technical requirements shall be agreed at - Die restlichen ‘tlechnischen Anforderungen werden

the time the order is accepted.

- bel Auftragserteilung vereinbart. :

Ansicht/View
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Centrifugal Zentrifugalgegossene
Cast Iron GuBeisewalzen

Rolls ~ flir WalzstraBen
Smooth and glatt und
Non-calibrated nichtkalibriert
Materi.a! Werkstoff

nodular cast iron, two-tayered; chifled
and grey iron.

Dimensions of the working surface:
D, — 270 up 10 710 mm
Lb 450 up to 1830 mm

Specials orders are carried out accerding to

" prearrangement.

sphérolitisches Guleisen;
doppelschichtig -- gefeintes und graues GuBeisen

Abmessungen des Arbeitsteiis
D, - 276 bis 710 mm
L, — 450 bis 1830 mm

Nach varheriger Absprache werden auch
Sonderausfiihrungen ausgearbsitel.
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dy

1
(kg

tkg)

732

1680

1100

310

420

335

240

311130

106

550

'330

4790

7860

7120

725

1910

1040

396

510

426

240

470

1060

1040

510

360

4880

2000

8130

725

1080

740

270

375

284

240

415

1060

75

475

280

3670

5030

4450

694

1080

740

200

375

284

240

415

1060

775

475

260

3670

4750

4180

gad

1080

740

270

375

284

240

415

1060

15

415

280

3670]

4400

3830

Vi

624

1080

140

270

375

264

240

415

1060

775

475

280

3670

4160

3580

Vit

474

1080

565

255

320

255

230

330

800

570

530

260

3260

2490

2080

Vill

460

870

510

185

275

a32

230

275

750

850

450

230

2960

1560

1270

345

650

645

165

242

200

230

660

655

545

2510

920

760

330

7c0

320

200

175

210

330

320

530

1830

690

589

X

310

700

320

200

175

210

330

320

530

1880

530

XN

290

700

320

200

175 (-

{210

330

320

530

{1880

590

480

X

664

1080

900

330

475

402

240

415

1410

500

30

4220

5950

5180

XV

595

1080

890

246

425

356

240

445

1230

890

510

330

4040

4720

XV

480

870

‘610

205

s

284

240

368

830

510

490

330

3130

2260

1790

xvi

450

8§70

610

205

264

240

368

510

490

330

3130

2120

1650

434

700

480

202

270

240

356

980

445

505

280

2960

1820

1370

XVIi

434

870

610

202

300

264

240

368

830

6810

490

330

3130

2050

1570

XIX

376

560

500

170

240

210

270

700

500

504

2260

640

342

560

395

495

i62

240

210

240

785

495

505

2345

870

700

720
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Centrifugal Cast Zentrifugalgegossene
Tube Ingots Rohrwerkstiicke
Material Material

iron — any grades;
alloyed steel - any grades.

Dimensions

+ 150 up to 400 mm
4+ 15 up to 120 mm

# 2000 up to 3000 mm

Special orders are carried out according to prear-
rangement.

GuBeisen — jederlei Marken
Legierter Stah! — jederlei Marken

Mafle :
4 150 bis 400 mm
# 15 bis 120 mm

+ 2000 bis 3000 mm

Nach vorheriger Absprache werden auch
Sonderausfihrungen ausgearbeitel.

—-205—
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Sma

D (mm) 8, im) L (mm}
404 140 2090
389 132 2090

328 110 1910
305 100 1980
297 97 1940
290 97 3016
278 90 1885
242 73 1895
215 50 2670
159 35 2180

~206—
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Stahl

Hot-rolled

Heat-treated warmgewalzt
Steel warmbehandeit
(Annealed) (gegliiht)

Dimensions and Technical Reguirements

Mafie und technischen Anforderungen

rods with dia. 50 up to 100 mm in accordance with Rundstabe mit Durchmesser von 50 bis 100-mm

DIN 1013-1.

Steel grades .
& C 35, C 40, C 45, 28Cr4, 34Cr4, 41Crd,
40MnCr6 DIN 17200

Length
Jupto7m

Dispatch
In bundies with weight up to 5 tons.

nach DIN 1013-1

Stahimarken | ‘
& C 35, C 40, C 45, 28Cr4, 34Cr4, 41Cr4,
40MnCr6 nach DIN 17200

Lingen
3bis7m

Expedition
in Bundeln mit einem Gewicht bis 5 1
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Burnt Lime

UngelOschier

(Quicklime)

Kalk

Fecnnical data DIN 1060 Technische Charakteristik
Indices % Conlent fvlerkma!e Gehaltin %
Ca0 above 90 . - Ca0 " {ibar 90
MgO 05-8,0 MgO 05-8,0
§i0, 02-15 Sio, 02-15
Fg,0, 0,1-04 Fe,0, 0,1-04
ALO, 0,1-05 ALO, 0,1-0,5
COo, 04-1,5 €o,- 04-15
Contents of humiity 0,109 Feuchtigkeitsgehalt 0,1-09

Granulometric Composition:
“A" fraction 0— 5mun
“B" fraction 6— 16 mm
“G" fraction 16 — 55 mim

Package )
Hermetically closed two-layered sacks out of [ute

and polypropylene up to 1,5 m?.
Fired Dolomite

Korngréfenzusammensetzung:

MAK Fraktion 0— 5mm
"B Fraktion 6— 16 mm
“c" Fraktion 16 - 55 mm
Verpackung

in hermetisch verschlossenen
Zweischichtsiicken aus Polypropilen und Jute

is 1.5 m?
bis 1.5 m Sinterdolomit

31

Indices % Content Merkmale Gehaltin %
Ca0 52555 CaQ 52-5655
MgO nol fess than 39 MgO nicht weniger als 39
Sio, not mere 0,6 Si0, nicht mehr als 0,6
Fe, 0, not more 0,35 Fe, O, nicht mehr als 0,35
ALO, not more 0,3 ALO, nicht mehr als 0,3

Loses at not more 0,9 Glihverluste nicht mehr als 0,9
burning

Granuiometric composition
4 to 12 mm

Density:

not less than 3,00 glcm?®

KorngroBenzusammensetzung
4 his 12 mm .

Dichte
nicht weniger als 3,00 glcm®
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PHONE

T aseqopyeyeere. o e
359 (078) 7151, 71-52: 2153

355 {076) #2151, 52, 53, 54°
GENERALDIRECTOR .-
359.(02) BB1643 o
DEPUTY DIRECTOR.

- 359 (076} 72182 -

- «IMPORT EXPORT»
SALES DEPARTMENT .
353 (076) 74212 :

TELEX: 028501 :

_FAX: 359.{075) 74570 ..

_-TEL B
350 02 Br2070, vt

350 {076) 7151 71-52, 'u-ss :

. 359°(076) 72351, 52,63, 94
* GENERALDIREKTOR -
350-(02) BBI64T - 1. :
. STELLW. GENEHALOIREKTOR

359 {076) 72182

’ GESGHAFTSCHBEREICH

.n]_MPORT Ex‘PQHTn B
359°(076) 74212 ’

- TELEX; 028801 -7 -
" FAX: 359 {(76).74570
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Radomir-LEKO KO.Ltd

@

Radomir-LEKO KO. Ltd
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RANGE OFACTIVITIES

 The range of Activities of the Heavy Machinebuilding Corporationin

Radomir cover. the following: organization .of sciehtific-applied- -

C -engineering, production, trade and investments in turnkey projects

" both at Home and abroad, production fines and uniquie metaliurgi-

cal equipiment, turbines, steam boilers, water heating boilers and . -

| industrial boilers; steam generators and other eguipment for hy-. ..
7 droelectric, thermal and- nuclear power stations, powerful’ com--,
- pressor and. pump: stations for-gas-pipe lines, chemical industry
- and pipeline transport; process lines for constryction ‘materials

- production. equipment;. big-size and -unique cutting maghines;
unigque. forgings and castings made of ordinary and special steels -

. “and other durable technique..

|ty Repsterol Shisving

S . CERFIFICATE NO: PAFAT/RRIOUN. .
Thigis toCeitifn
that s _I‘T‘H“Radnﬂ!r"‘.:
ERCA : - . - Bulgsria - .
- -has’ bean: anproved e \1cqcl;danco.ﬂl€n the requiresents of Lloyd's
. Kemister of Smogrem for the manuiacture of ' .

. * Carbon Stmel Forpipgs.

“ ¥hax dpproval is condi tional an the materisls betng msnudactured;
toated and used 1n comprliance with tha.provicicas. noled below.

Tho --Society, 1% tg; ne ‘notifieg - of a0y ehange”  of “pl ant,
I fggerbation, or Guakity: Eontrol Rmtiqﬁ"é}ﬂt(ﬂ-ﬂﬂ:{Eﬂ? during the -
walidatly ub thas Cerbifacates . . T o

+ Thia Certaficate ig"valyd for an wnitsal ppreed of three wpars )
from Lhe Date. of  fpuroval given beloa. s validity wall be
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: .UnUer the conduaons of mcreasmg quahty requ:rements of the forgmgs our
‘ effor]s are. aimid al meetmg the highes! technical demands of our chénts .~
We are achieving this by adopting most up:to-date technaloges and Bquip:

ment which guaraniee a pfoduc! qualty of the h1ghest order ) R
. The anached- schematic drawmgs contain the main lypes of forgmgs made e
by 'ws; Their-weight fanges between 1000 and 56000 kg.., . -
Al the request of cur clients. we are in a pomhon to ma%«e focgnngs of types
olner than those shown on’ 1h-e schematics, 100" -
The schamatcs alsa mdlcate same !mmahons determmed by me capabmhes s
of our equlpment S
The quality of our forgmgs mee!s ttie specmcanons of the '!aklowmg Starr- S
dards: - ) 3 .
BDS {Bulgarran State Standard}
- GOST
ASTM'
B85
NS -
" Further technrcal reqmremenis sel iay our chents can be rnet too in as much
“as feasible. .
! The following process sequence n used in lhe producncm of pur forgmgs
A To produce the required steef we use electric afc furnacds and voD-
. YAD equipment where the molten metal 15 treated atter the furnaces. This
~method ot treatment, helps abtain stegls of excelient quatty — low smpunty
content. low gas and non-metal incfusions’ Yheir chemical composition and
gas content i the metal are commnusly controlled with modern DTEGIS'OH
 equipment.
Forging atself 1 carned out by free !orgmg hydrauhc presses of 360074000 t.
L 18001 and 6301 capacily equnpped W|!h adtomatcaly operated ‘oot and
forgng mannpulat.orﬁ
“Natural gas heafed and automaticatly cantrofied furnaces. aré used to heat
. the ngots before forging. inthe process of heawng and forging atl mamn pro-
. cess data are automatcaily controbed ang rfecorded. The plastic deforma
tion obtained as a resulf of e forging1s @ guarantee of high qualiy: butig
nevertheless venfied al the end of the prodocton process where all forgmgs
undergon firat tests | - -
What is normalty tested in the foilo\mng : e ’f‘
the size of the forged producis ~ : ' :
 the density Of material — by means of suffersonic' non- destmct ve tests”
the qualty of materal — by metaflographic analysis. .~ :
Upon reqdest. a Capilary method and magnehc powder tesnng can be acidﬂ— -
" horally apphed for the roudhty machines lergings -
" The forgings made by us are mamly used for bulding equment for
the power indusiry nuciear power stahions included E
shup-burfdmg — for shafts rudder stocks efc
-metaliurgy. < from blast !umaces to romng mlls .
minng mdustry
chemical indusiry,

-~
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RING SHAPED FORGINGS

D [mm] max 3300
H [mmj] min 200
Forging walght (1} max 45
SHAFT-GEAR WHEELS
D [mm] max 1800
L {mm] max 8000
Forging weight {t) max 50
" INTERMEDIATE SHAFTS
L lmm] max 10 000
Forging weight {t) max 50
ROUND BARS
o (mm) min 200
L [mm} max 12 000
Forging weight (1) rnax 60
FORGINGS FOR
SHIP-BUILDING SHAFTS
0 [immy} max 1800__
Lmm] max 8500
Forging waight (t) ‘max45

=
1)
- —
L
9
&
L
_ 3 ]
L
5
4
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PLATE SHAPED FORGINGS /
Q,
Hmm] min 200
8 [mmi max 1700 I] ]
L [mm} max 5000
Farging weight (t) max 50
'STRAIGHT RUDDER STOCKS
2 3
[iy]
L [mm} max 12 ¢00
Forging weight (1) max 55 L
ROLLS
[ [mm] max 1700 L———-———
L [mm)] -
Forging weight (t) max 55 L
COh_lE SHAPED ROLLS
SR - =
L [mm] max 9000
Forging weight {t) max 50 L
HOLLOW CYLINDERS ////////////////////////////
. . . - - - . | D
i ww |
Forglng welght (1) max 56 L

~916—



WORKING ROLL

WORK ROLL for sheet rolling (hot rolling).
It is designed for reversing thick-sheet mil
23018 :

Technical charachteristics:

Overall dimensions:

rook length — 4700 mm

root diameier — 650 x 2300 mm {working

part)
weight — 7211 kg.

WORKING ROLL.

WORK ROLL FOR BAR ROLLING — hot
rolling. It is designed for 500 7B mill.
Technical characteristics: :

Overgll dimansions;

roll lenglh — 3165 mm

roli diameter — 690 x 1500 mm

weight — 6130 kg, :

Bolls for hot and cold rolling on mills of sheets and bars produced at the
Heavy Machinebuilding Works in Aadomir possess a number of valuable
properties such as guaranteed strength, plasticity and good operaling qual-
ities which ara mainly due t1o: : I

the high quality of molten stee! ensured through vacuum treatment and
blowing of inert gases )

the low contant of non-metal conclusions, ensured by the vacuum-carbon
deoxidation .
the low cantent of harmful impurities - oxygen, hydrogsn, nitrogen and sul-
phur — ensured by the VAD tretment

up-to-date vanguard technology for forging of mechanised forging com-
plexes ’

heating for forging and heat treatment in heat-treatment furnaces with uni-

- form temperature field ensured by an automatic programme mods which de-

termines an evenly fine granular structure . )
differential heat traatment which guaranteas a roll life increase 2—2.5 times
more in comparison with the life of rolls produced by standard technology

100 % contiol by means of modsrn methods and equipment that provide
.strict imptementation of technology and guaranteed. high quality of the
“ manufactured rolls.

The rolls produced al the Heavy Machinebuilding Works in Radomir are in
compliance with the technical requirements of the All-Union Standard
(GOST) 3541-74 and QOST 10207-70.

==

T

1500 i
3165
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WORKING ROLL

WORK ROLL — cold rolled stock. It is de- |

- signed for a 1200-CB mill. The mill is used
for sheets with thickness 0.3, 0.4, 0.5 and
0.6 mm. .

Technical characteristics:
Overall dimansions: ’

rolt length — 3440 mm

roll diameter — 580 x 1200 mm
weight -- 41,

THRUST SHAFT

BACKING ROLLER — cold rofling. It is de-
sighed. for a -1200-CB mill. Sheets with
thickness of 0.3, 0.4, 0.5 and 0.6 mm are
milted on it. .
Technical characteristics: ~
Overall dimensions:
rotl length — 3835 mm
roll diameter ~ 1350 x 1220 mm
“weight — 21t

WORKING ROLL

ROLL dia. 500 x 1700

The rolt is designed for rolling of sheets and
strips of thickness 0.3, 0.4, 0.5 and 0.6 mm.
Technical characleristics:

Rofl length — 3630 mm

Rofl diameter — 500 rmm

Weight — 3340 mm

WORKING ROLL

ROLL dia. 530 % 800

The roil is designed for billet rolling in a con-
tinsous wire rod mill 7007500, The billet sec-
fion is 80X 80.

Technical characteristics:

Roll length — 2310 mm

Roll diameler — 530 mm

Weight — 2010 mm

WORKING ROLL

ROLL dia. x 1500

The roll is designed for making of various
shapes. . .
Technical characieristics:

Rolt length — 2630 mm

Roil diameter — after applied table

Weight — after applied table.

4535

1200

¢ 1050

¢532"

2310

1500°

630
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FORGING OF A ROLL

Tha roll is designed for a 1200 rsill for skin-
rolling necessary for cold roliing production’
at the “Leonid Brezhnev® Melallurgical
Works. .

_FORGING OF A ROLL

The roll is designed for a 1200 mill for cold
rolling production at the *Leonid Brezhnev™
Metallurgical Works. | .

FORGING OF A ROLL

Thae roll is designed tor 1700 me dia. mifl —
cold rolling production at the ‘Leonid
Brezhnev™ Metallurgical Works.

WORKING ROLL
Diameter 1110 x 1820

Designed for relling mill 1700 — hot roliing.
Overgll dimensions:

length -~ 4440 mm

roll diameter — 1110x 1820

roll weight — 181,

WORKING ROLL

Diameter 500 x 1200
Designed for mill 1200
Overall dimansions:” .

rolt iength — 3130 mm

roll diameter —— 500 x 1200
roll weight — 2544 kg,

{g 1370}

asenll)

sy,
agals)
d

A e[ -
Wi X

gt 3

S: 2

1)

17800},
720

(35161
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WORKING ROLL
Diameter 1300 x 2600 )
Designied for slab mill 1150 —
Qverail dimensions:

roll fength — 5810 mm

roll diameter — 1300 x 2800
roll weight — 39800 kg.

hot rolling *

CASTINGS

By using progressive technologies and equipment-our company's efforts are
aimed at satisfying the steady growing dernand of our clients for high-quality
products. . ... . : - :
The main types of stea! castings produced by ‘our company are shown on
the attached schematic drawings. . ;

We are capable of producing castings of weight ranging from 3 to 120 t. of
fow and medium-carbon steels with higher requirements for the sulptiur and
phosphorus content, as well as low and medium alloy steels of the 110G13L
type. Thé molten steel is oblained in arc furnaces built by BBC, Switzerland
using maodern technologies.:

The company has available VAD-VOUD equipment for treaiment of the moiten
metal which provides for the high metal purity. TR
Depending on the required weight and size of the castings, rooulding is
done on mechanised moulding lines of 3 to 51., produced by Kohé Steel
Lid., Japan ot 5 to 20 1, of BMW, Waest Germany and casling pits.

High quality sand mixes and paints are used to prepare the casting moulds
quaranteeing for thé high quality of the produced caslings.

Gastings undergo the following tests subject lo the particular requirements:
Visual testing

Magnetic powder testing

Capillary testing

Supersonic testing.

Our castings meet the specifications of the Bulgarian State Standard, GOST
and DIN. : :

At the same time we are in a position to salisfy any further and more specific
regquirements of our clients.

The casting are used to build equipment for:

the mining industry '

the power industry

medaliurgy

ship-buliding and other important branches of industry.

~9220-




CASTINGS

BAR SHAPED CASTINGS

T Giade plate .

Mixer rotor:

' PLATE SHAPED CASTINGS

_Armour plate
Rotar hlade

RN

" BELL SHAPED CASTINGS

Bell
Cover

: Hopper |
Stag bucker

-

ANVIL SHAPED CASTINGS

[

An\nl .

~ Upper and lower sleenng wheel
' Plunger- A

" RING SHAPED CASTINGS -

Rmng .. .
Gear wheet

. Gearrm:




..sieave pape upper andmwer housmg
Calethead s
Stesnng wheei wﬂh convex ands

- Cylinger - . .

.Deg

.

- FRAME SHAPED CASTINGS . C Stern trame’
S ey e e e : | Roting mill stahd
’ ces i ’ ] Stéeting wheel fevar
o Lo ‘Bteering whee! frame -

'ranvenssn -

Designed far cone crucher of 2200 mm dea
Parameters: average .wail 1CRness -
220 mm wewght — a7t o -
- Technical charactenshis
_* length — S740 mam
width — 3800 mm
- height ~ 1900 mm

“UPPER RING . .. .
Designed for cong crusher of 1500 mm da

. Parameters” walt thickness — 110 mm min
— 245 mmomax. . weight — 63 U :
Technical characterislics

length — 538% mm

.. vadth = 4350 mm. -
height =~ 1815 mm

.. LOWER BING __
Designed for cone crusher of 1500 mm dia. -
. Feehnical characietistics: . ..
-+ Parameters wal! lhzckness — it mm
C min:—230mm -makx dia- — “1560 mm,
weight — 595 ¢ IR
L -Oweralt dimerisigns
-~ glia. — 46056 mm
-+ haight. — 1795 mm,




" CASTING — BODY _.
signad for cone crusher. 2200 mm .dia
‘Wall thicknass: 40 mm’ nun, 220 mm. max;
weight - 20t S e
- Techhical chafacterisics .

length - 3800.mm

® Radomir-LEKO KO.Ltd

STEELCASTING, FORGING AND MACHINARY WORKS

_ 2400 RADOMIR, BULGARIA
TELEPHONE: +359 /777/ 34 89
TELEEAX: +3569 /777/ 2134

TELEX: 28413
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* RADOMIR LEKO KO'LTD RADOMIR

"RADOMIR -~ LEKO KO" LID is located 4%5km west of Sofia and has
a convenient tranSpoft connection by read and rail Lo ports
at the Black Sea Coast and the Danube River.

The total volume of the production buildings is about
1100 thousand m® , while the built-up area is about 700
thousand m2. The total length of the crane runway is 30 000m

T“PADCMIE - LEKO KO LTD , Radomir consists of 3 plants.
The product-mix df the plant covers: _

. -~ ‘Nuclear Power Station and Thermo-Power Station
Equipment; '

~ Complete projects - Metallurgical Plants, Foundries,.
etc. ; _

~ Large~size castings and forgings of ordinary carbon
stesl and special steel;

-~ Metallurgical equipment;

e Mill, crushing aﬁd Lransport equipment for ﬁdning.
ore—dressing and cement industries;

- Cold and hot rolled rolls;

- Gantry and Overhead cranes, etc.

The most important plants in the company from
production point of view are: the steel making and steel
casting plant, forging plant and machining plant.

The Steel making and steel casting plant is designed to
supply feedstock for the machining shop and namely, forging
ingots and castings. Its produétion programme covers a wide
range of more than 100 steel grades, corrosion-resistant
steel, ete. It is designed for 75 000 tons of steel ingots
énd 45:OO0 tons of mould castings for Lhe needs of ship4,
autcmbbile*,_crane~building, etc.

It structurally comprises: steel making shop with scrap yard,
stéel casting shop with heat fettling section, pattern shop
and repair shop.

The steel making shop is designed for the preduction of
180 000 tons of liquid steel per year. Three alectric arc
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furnaces of 1B-ton, 25-ton and B0 ton capacity respectivel y
were manufactured by the Swiss company BEC and have been
installed there as well as steel refining plant - VAD/VOD
system. _
The technology of Kobe Steel is used in the steel
making shop for casting forging ingots of 1 te 80 tons
weight. The technology allows steel making with or without
steel degassing. : . TP T .

By using the VAD/VOD installatioﬁ, supplied by Standart
Messo Company — CGermany, steel grades of higher purity with
regard to sulphur, gases. and non~metallic ipclusions are
produced. _

The steel casting shop is designed for making castings
of 3 to 120 tons weight. It comprises a moulding line for
castings of 3 to B tons weight, supplied by the Japanese
company Kobe Steel.

The finishing of castings is based on Kobe Steel

Know-How.

The pattern shop is designed for making complex

wooden patterns and for processing of 8000 m®  timber

annually.
The steel grades, which are used in the production of

castings and ingois fof'forgings are given in the abpiication

STEEL MAKING AND STEEL CASTING CASTING PLANT

TECHNOLOGICAL EQUIPMENT
Pescription _ Maker _ Feature
MELTING EQUXPMENT _ _
60 tons Switzerland 80 tons

25 tons Switzerland .28 tons
15 tons ' Switzerland 15 Ltons
STEEL DEGASSING ' o

VAD . Germany . 2B-75 tons
vOoD : Germany . 13-70 tons
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- B0 tons
- 28 tons

-~ 15 tons

FETTLI NG, GOUGING 2
REPAIR EQUIPHENT
Shot Blasting Chamber

- 1850 tons
- B0 tLons
- 30 tons

Knock —out. machines

Germany
Germany
Ger many

Japan
Japan
Japan
Japan

Japan

HEAT TREATMENT EQUIPHENT

Heat treatment furnaces
-~ 250 tons
- 150 tens

- 80 tons

- B0 tons

Japan
Japan
Germany
Japan
Gérmany

Japan

O x 9
7T ox 7
8 x5

13 ¢
11 x

B0 tons
25 tons
18 tons

>x 7,59 m
x 4 m
*x 3,8 m
30 tons
80 tons

X 2,9 m

The Forging Plant is equipped with unique equipment for

production of rolls and forgings of different. type and size

and for rolls and forgings tempering in the heat treatment

plant. All parameters are attomatically controlled during the

heating and forging process and further analyses are also

possible on customer’s request.

1. 3600/4500~ton Press:

Type: Vertical, 4 - column,

Operating preassure: max. &350 kg/cm?

Dimensions: Vertical clearance ~ BOOO mm
Column distance — 4200 x 2300 mm
Table: 28500 x OO0 mm

FORGING SHOP
TECHMOLOGI CAL EQUIPMENT

— 227
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2., 1600-ton I'réss:

Type: Yertical, 2 - col umsn, Dilvhydréulic

' . 2
Operating preassure: max. 280 kgs/cm

Dimensions

: Vertical clearance - 3000 mm

Columnn distance — 2600 x 1700 mn

Table: 1600 x 3000 mm

3., Double Frequency'Induction.Machine

Frequency:

Di mensions

50 Hz ; 1000 Hz
of rolls:
Barrel diameter: up to 300 mm

Total length: up to 7000 mm

4. Supporting Unit for i800-ton Press:

Loading capacity: 10 tons

Equipped with chain and spring for suszpensicn

5, 160 - M.T. Forging Mamipulator

6. 40 -~ M

. T. Forging Manipulator

7. Toocl Manipulator

1. 150-ton
2. 150-ton
3. SO0-ton
4. Z5-ton
5. 150-ton

FURNACES
Heating Furnace, bogie-hearth type
Heating Furnace, bdgie—hearth type
Heating Furnace, bogie-hearth type
Heating Furnace, bogie-heartih type

- Annealing Furnace, bogie-hearth type

Inner Dimensions: 4000 wide x 10000 long x 3500

60 i 50 —tor.l

Arnealing Furnace, bogie-hearth type

Inner Dimenzions; 3000 wide x: 18000 long x. 3000

7. 90-ton Annecaling Furnace, bogie-hearth type
Inner Dimensions: 3000 wide x 10000 long x 2500

3. 35-ton Amnealing Furnace, bogie-hearth type
Inner Dimensions: 28500 wide = 8000 long x 2500 high/mm/

OTHER EQUIPMENT

Automatic Gas Cutting Machine

!
e T A 4 I A

high-/mm~
-1

high/mm~
- 4

high/mm/
- i

2

off
of f
off
off
of £

of f

off

off

of §

Maximum cutting thickness: 28500 mm; Equipped with an optic

system for

components configuration copying.

HEAT TREATMENT SHOP
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1. 25-ton Horizontal Heat Treatment ¥Walking Beam Furnace

- 3 off
Inner dimensions: 1000 wide x 7800 long x 1000 high/mm/

2. 00~ton Horizontal Heat Treatment Walking Beam Furnace
- 5 off | N _ '
Inner dimensions: 2300 wide x 9000 long x 1800 high/ﬁm{
3. 30-ton Horizontal Resistance Furnace Walking Beam Type
Innor dimensions: 1000 wide x B00O lang > 1000 high/mm/
4. 15-ton Heat Treatment Furnace, Chamber Type, Walking

Beam Type _ : .
Inner dimensions: 1700 wide x 6000 long x 1800 high/mm/

5. 100~ton Heat Treatment Furnace, Chamber Type, ¥Walking Beam

Type ~ & off
Inner dimensions: 4500 wide x 8000 long # 3200 high mm/s
3000 x 15000 x 3000
6. B0-ton High Speed Heating Furnace
Components size: 600 - 1800 mm dia, 3000 mm long
7. Shaft Furnace - 2 off
Inner dimensions: 1800 dia x 6000 mm
3000 dia x 18000mm
Capacity: 10 2 5O tons
8. 0il Quenching Tanks - 4 sets
Dimensions: 1300 x 7000 x 1000 mm
9. Quenching Machine
Capacity: 13 tons
10. Quenching Machine
Capacity: 90 tons
11. Subzero Temperature Treatment Unit
Capac:ity.: 13 tons
Coolant: 1iﬁuid nitrogen ' .
-Innér dimensions: 800 wide x 7000 long x 1000 high~
14. ¥Water - guenching Tanks
' Dimensions: 2000 wide x 14000 long x BO0OO high/mm/

_ MACHINING PLANT
This plant is equipped with lathes for rolls, boring
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machines,milling machines and punching machines. The latter
Lwo have possibilities for punching holes from 30 to 135 mm
and length up to 12000 mm. Rolls for hot and cold rolling on
mills of sheets and bars and other eqﬁipment fof metallurgy
are preduced in the shops of the machining plant. '

Capacities for the production of oxygen, water glass
and liquid nitrogen are also available.

The production of RADOMIR LEKO KO LTD is well recieved
in numercus countries in Europe and Asia. Our regular clients
are "Steinhdff" and "Ferrostahl" - Germany , "Stalvalsar® -
Sweden, ABB Drives — Finland, Novelipetzk Metallurgical Works
- Russia as well as the‘plants and companiés in metallurgy,
'power generation, mining industry and - shipbuilding in

Bulgaria.
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APPLICATIOMN

TECHNICAL POSSIBILITIES
~ FORGINGS, HEAT TREATMENT AND MACHINING ~

1. ROUND AND RECTANGULAR BARS

Id-,m.....,___.—_nm-_

i I-. >
-]
¢ L . PN
¢Cd5}a X B - 200~300 3004600 500-800
L0 omnm 30004000 4000-8000 < 8000
or special orders: weight 30 000 kg.
L <= 10 D00 mm
condition: forgings — annealed, normalized or tempered.

2. ROLLS FOR ROLLING MILLS

2.3 COLD WORK ROLLS : => welght :
2.2 HOT WORK ROLLS =» weight
Db
2.3 BACK UP ROLLS => weight
D

condition: forged, heat treated and machined

- 231 -

200-13000kg

200-200MmM

tup to 3B000kg

200-18500MM

:up to 35000ky

200-18500mnm



3. SPARE PARTS FOR SHIPBUILDING

2.1 SECONDARY SHAFTS - =>weight : < =35000kg
D : <=1500mm; L :<=13000mm

Di 4+ e e e e e e b e e b

L

3.2 PROPELLER SHAFTS >weight < =35000xg
D : <{=1800mm ; . L : ¢=130C00mm

D “*“"_““““‘"‘“"61

L

3.3 RUDDER STOCK - =>welight : £ =38000xg

A x B : <{=1800 3x 1800mn
L _ < =1 3000mm
conditioen: forged, heat treated an& machined

requirements: Lloyd’s Register of shipping

B d 4

£
*

o

4. GENERAL ENGINEERING SPARE PARTS

4.1 SHAFTS, AXLES, GEAR SHAFTS weight < =35B000kg
| D: 200-1350mm

4.2 DISKS, GEARS =>weight : >=500x§

D : < =2500mm

H : < =1 000mm

=232



4.3 RINGE

condition: forged, heat treated and machined

requirements: Customer’s Application

D £ =3000mm

H : { =1 O00mm

notes: The weight is dependent on the dimensions of the blank

4.4 HOLLOW FORGINGS ~TUBES”

requirements: Customer’s Application

notes: The weight is depéndent on the dimensions of the blank

L

-~

4.4.1 conditions: forged, heat trealed and premachi ned

4.4.2 conditions: forged, heat

premachined Awithout centre bore/

~ 233 -

D : < =1800mm
d : >= 300mm
L : < =4000mm
treated and
D : < =1 BQ0mm
d : > = 300mm
L : < =BO00mm
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1 . INTROBUCTION

In response to the request of the Government of Republic of
Bulgaria the Government of Japan decided to conduct the Study on
Restructuring and Modernization of the Steel Industry in Republic
of Bulgaria{hereinafter referred to as "the Study"} in accoerdance

with the relelant laws and regulations in force in Japan.

hAccordingly, the Japan International Cooperation Agency'
(hereinafter referred to as "JICA"), the official agency responsible
for the implementation of the technical cooperation programmes of the
Government of Japan, will undertake the Study in close cooperation
with the authorities concerned of the the Goverament of republic of
Bulgaria. '

The present document sets forth the scope of work for the Study.

I . OBJECTIVE OF THE STUDY

The objective of the Study is to formulate a comprehensive master

plan for restructuring and modernization of the steel industry.

M. SCOPE OF THE STUDY
In order to_aéhieve the above objective, the Study shall be

conducted in accordance with the following items :

i. Background of the Study
1-1 Economic situation of Bulgaria
1-2 Wid and long term policy on industrial develoment

1-3 Relevant laws and regualtions

2. Pfesent situation of steel industry ir Bulgaria

2-1 Present situation and policies of steel and iron industries

2-2 Present situation and trend of supply and demand of steel
(quantity.and product)

2-3 Product transportation and distribution

3. Present situation of supply of raw materials and energy
1 Present situation of supply of raw materials
3-2 Future prospect of supply of raw matrials
3-3 Present situation.of stpply of energy(electricity,coal,étc.)

3-4 Future prospect of supply of energyf{electricity,coal,etc.)
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4. To study present situation of steelworks

"4-1 Qutline of four(4) steelworks (Kremikovizi,Stomana, Kamaet
and Promet _

4~1-1 Production and sales record for the past five years

4-1-2 Export and import records of steel products for the past Tive

years

4-1-3 Organization,administration and manpower

4-1-4 Production capacity _ _ _

4-1-5% Utilitiesz{including power, natural gas, industrial water)

4-1-6 Supply route for raw materials

4-1-7 Pollution control measures and facilities

4-1-8 Market Tor products including sales networks

4-1-8 Production cost

4-1-10Financial -situation
4-2 Literay study of other steelworks

5. To formulate a master plan for the restructuring and modernization
of steel industry

5-1 Future strategy

5"1—1.¥uture demand and supply of steel

5-1-2 Production plan (products and guantity)

5-1-3 Raw material (iron ore;scrap)

5-1-4 Energy source.

5-1-5 Pollution control maesures

5-1-6 Overall restructuring plan of steelworks

5-2 Modernization of four(4) steelworks { Kremikovzi, Stomana,Kamat and
Promet)
5-2-1 Production plan including products mix, qdantity, and material
balance sheet
5-2-2 Cost estimalion for modernization

5-2-3 Organization, administration and manpower
5-3 Conclusion and recomendation

IV. WORK SCHEBDULE

The Study will be carried oﬁt in accordance with the attached
tentative work schedule.
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V.. REPORTS .
JICA shall prepare and submit the following reports in English

to the Government of Republic of Bulgéria

Vi

Ten {10) copies of the Inception Report

Ten (10) copies of the Progress Report
Twenty (20) copies of the Interim Report
Thirty (30) copies of the Draft Final Report
Thirty (30) copies of the Final Report

UNDFRTAKING BY THE GOVERNMENT OF THE REPUBLIC O0F BULGARIA

1.

The Government of the Republlc of Bulgavla shall accord

privileges, immunities and other benefits to the Japanese study

team {(hereinafter referred to as "the Team”) in accordance with

the. Agreement on Technical Coeperatien between the Government of

Japan and the Government of the Republic of Bulagaria.

To facilitate smooth conduct of the Study, the Government of the

Republic of Bulagaria shall take necessary measures :

2-1
2-2

To secure safety of the Team
To permit the members of the Team to enter, leave and sojourn in
Thailand for the duration of their assignment therein, and
exempt them from alien registration requirements and consular
fees

To exempt the.members of the Team from taxes, duties and
other charges on equipment, machinery and other materials
brought into, and out of Buigarxa for the conduct of the Study
To exempt the members of the Team from income tax and charges
of any kind imposed on, or ir connection with, any enoluments
or allowances‘paid to them for their services for the
implementatibn of the Study |

To provide necessary facilities to the Team for remittance as
well as utilization of the funds introduced into Bulﬂarla from

Japan for the 1mplementat10n of the Study

~To secure permission for entry into private properties or

restricted areas for the conduct of the Study

To secure permission for the Team to take all data and documents
including photographs related to the Study out of Bulgaria

To DFDVlde medical service as needed. (Its expenses can be

charged to the memhers of the Team.)
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3. The Government of the Republic of Bulgaria shall bear claims, if
any arises against the members of the Team resulting from,
occurring in the course of, or otherwise connected with the
discharge of their duties in the implementation of the Study,
except when such claims arise from grdss negligénce or willful

misconduct on the part of the Team members.

4. The Department of XXXX . , Mipistry of Industry
{(hereinafter referred to as "XXX"), shall act as a counterpart
agency to the Team as well as the coordinating body in relation
with other gnvernmentalzand non-governmental organizations

concerned for the smooth implementatidn of the Study.

5. XXX shall, at its own expenses, provide the Team with the

following in cooperation with other organizations concerned

-1 Available data and information related to the Study
5-2 Counterpart personnel :

5-3 Suitable office space with necessary equipment

5-4 Credentials or identification cards

§-5 Vehicles

. XXX shall organize Lhe Steering Committee (hereihafter referred
to as "the Committee”)Tor the purpose of smooth and effective
implementation of the Study.

The Chairman of the Committee shall be the Director Gemeral of XXX

and its secrebtariat shall be zet up within XXX.

V. UNDERTAKING BY JICA
For the implementation of the Study, JICA shall take the following

neasures

1. To dispatch, at its own expenses, a series of study teams to the
Republic of Bulgaria _
2. To pursue btechnolegy transfer to the_Buigarian counterpart

personnel

V. OTHERS
JICA and XXX shall consult with each other in respect of any

matters that arise from, or in connection with, the Study.
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