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Abstract
Iron is one of the strong metals and the most important for engineering purposes and highlighting the reinforcing

bars used in the construction work and due to the continuous competition in the Libyan market between the public
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and private sectors, some factories were newly established to manufacture rebar (Zliten factory, Benghazi factory
and Misrata factory). However, the difference in manufacturing methods in terms of quality and standard
specifications has become of interest because of its economic effects on the institution and the consumer and as a
result of the lack of data on each type of iron from its original source, as well as for the conditions of the security
state that prevents it from accessing the original sources of data, it became satisfied with the data directly in the
market with iron types. In this study, the iron manufactured from these three factories was selected to ensure that
it conformed to the Libyan standard specifications and made a practical comparison of mechanical properties
(tensile strength, amount of elongation, hardness and bending) as well as chemical analysis of the elements
(carbon, sulfur and phosphorus). Where | took rebar samples with a diameter of (12,14,) mm

The results of the study showed the stress of subjection to a 14mm diameter iron for the samples of the Zliten
factory closest to the Libyan standard specifications. As for the samples of the iron diameter of 12mm, the closest
to the specification values is the iron of the Misrata factory. The Benghazi factory contains a higher percentage of
chromium, phosphorus and sulfur than the Zlitan factory and its shutters. This is due to the impact of the
percentage of scrap in it. Benghazi and Zliten factory iron contain a percentage of titanium (Ti), tungsten (W),
molybdenum (Mo) due to the percentage of scrap in it.

Keywords: : Concrete Reinforcement steel, Mechanical Properties, Chemical analysis, Yield Stress.
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mm mm mm mm
+0.5 0.1 11.9 12
+0.5 0 12 12
+0.5 0.25 11.75 12
+0.5 0.8 13.2 g e
+0.5 0.6 13.4 14
+0.5 0.6 13.4 14
+0.5 0.5 11.5 12
+0.5 0.3 11.7 12
+0.5 0.75 11.25 12| oy s
+0.5 0.1 13.9 14
+0.5 0.6 13.4 14
+0.5 0.4 13.6 14
+0.5 0.9 1.1 12
+0.5 0.5 1.5 12
+0.5 0.8 11.2 12
+0.5 0.2 13.8 g EHes
+0.5 0.7 13.3 14
+0.5 0.4 13.6 14
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B (ST Py PR

ULTIMATE YIELD
NOMINAL.DIA | ELONGATION

AT STRESS
(14mm) (%) (N/mm2) (N/mm?2)
MISURATA 30.065 417.27 214.3025
ZLITEN 31.51667 419.36 233.9267
BENGHAZI 29.33 374.12 188.5833

dad (b (i) ¢ Alwas) aibas yaa ol Badl Giludl Jeaally daumgd) 2l lasl & DA e
gl laalsall g 7 samsal) 350l (e adi ALY
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420
I 300
T

W YIELD STRESS
B ULTIMATE AT

419.36 417.27 - 450

374.12
233.9267
214.3025
188.5833
T T T

Steel of Benghazi  Steel of zliten Steel of
MISURATA

- 400
- 350
- 300
- 250
- 200
- 150
- 100
- 50

14mm lé aaall Gliel) e a8l lis) 5 (3) J<a)
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(Al
YIELD
NOMINAL.DIA ELONGATION ULTIMATE AT
STRESS
12mm (%) (N/mm?2) (N/mm?2)
MISURATA 29.8375 375.605 159.61
ZLITEN 29.29 318.8 147.36
BENGHAZI 11.99667 312.25 122.8133

(11.99%) AUind) dad )ity aime aa of sl Bl Jgandly daimsall 2 las) i PIA (e
(24%) Lol Claalgal) 8 43 7 gansall ) 22l e 8
L@l () caipan aibas (o 12MM pld aal)l Gliall e 2l lasl) RSl (4) JA

420 M YIELD STRESS (N/mm2) - 450
W ULTIMATE AT (N/mm?2) 175,605 | 400
312.25 318.8 - 350
300
- 300
- 250
159.61 - 200
147.36
122.8133 - 150
- 100
- 50
. . . ~ o0
Steel of Steel of Steel of
Benghazi zliten MISURATA
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. Alpae piias ya g Slivalsall ail QY 12Mm ks sl il Wl lll 2l
(THE HARDNESS TEST ) sdlall ,lal 2.2.3
14mm i sl Glual 330l Lol i ]
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DIAMETER
(14)mm

MISURATA ZLITEN BENGHAZI
47.5 49.4 51
47.7 49.6 51.1
49.8 49.8 51.6
48.4 49.9 52.7
49.2 49.8 52.3

AVE-48.52 AVE-49.7 | AVE-51.74

(o @l -

12mm l sl clised sl sl w2
i pnas) gilian Gal 2Mm ks yaall Cliall 550l sl e lgle Juaniall @il ¢ 43lie (6) Jsoa

DIAMETER
(12)mm

MISURATA ZLITEN BENGHAZI
52.8 52.9 49.9
53.6 51.4 53.2
53.1 51.9 52.5
52.3 50.1 53.1
52.7 50.9 52.6
51.4 54.3 _
49.5 52.8 _

AVE=52.2 AVE=51.75 | AVE=52.8

(o e -
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(b
MISURATA ZLITEN BENGHAZI
Diameter(mm) 13.3 13.25 12.55
Length(mm) 38.1 37.9 39.15
Compressive 105 105 110
strength(KN)
Lo(mm) 32 34 31.5
Sl las) 4.2.3
— @i — dilpad) pilas o waall Glaall 8 L) e lede Jeantiall #55 (n 43)le (8) Jsaa
(b
Angle of
Diameter(mm) Cracks no notes
bend
MISURATA 1290 180 0
149 0
ZLITEN 129 0
180 No cracks
149 0
129 0
BENGHAZI 180
149 0

( THE CHEMICAL TEST ) iLesl Jilail3.3
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The ratio

Element
MISURATA zliten Benghazi
Iron 99.150 99.157 99.249
Manganese 0.833 0.646 0.547
Chromium 0.018 0.121 0.192
Mdybdenum _ 0.012 0.013
Tungsten _ 0.028 -
Titanium _ 0.043 _
Carbon 0.16 0.18 0.1
Phosphorus 0.019 0.014 0.015
Sulfur 0.030 0.022 0.024

(@l iy catlpmn ) pilmn o waal) lisd AloasSH Jlaill sl it G A3laall (5) Jsal

H manganese
B mdybdenum
Titanium

M chromium
B Tungsten
M carbon

- 0.6
- 0.5
- 04
- 0.3
- 0.2

- 0.9
- 0.8
- 0.7

Benghazi

zliten

MISURATA
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