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Abstract

The aim of this research is to find out the reason for the high consumption of
graphite electrodes used in smelting processes in iron and steel plants.

Graphite is the only material used by all electric arc furnaces, and there is no
substitute for it.

The practical study included the Metal Industries Company HADEED,
where the researcher obtained the necessary data to complete the research
from the company.

The study data spanned two similar periods, the second and third quarters of
2021, and he applied the appropriate statistical methods to these data to reach
the required results.

The (5S) methodology was used in warehouses to control the process of
downloading, storing and shipping the material to the galleries of use due to
the specificity of the material.

Then, the cause and effect diagram was used during the production process
to find out the reason for the high consumption. This scheme is one of the
scientific methods and tools used in solving problems and developing
solutions.to improve the production process.

Descriptive and analytical statistical methods were used to convert data into
information and results using the Excel program
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Sl dae g Cpnt ie Aid)all UV $Dlgin) (aliasly 5T aag

s yaieSsaal) duegn il bl ) ol jlastyl Judas ehya) 3 Locajall 3o Loty
Ad)yal) QUSBY) Dl ) i) 3

Model R R square Adjusted R Standard
square Error
)<l dae gy 0.387 0.149 0.14 13.758

i) ) sy Dlginlsprdll dac s o adll Jaliy¥) Jalas da (2-3) o) Jsaal)

LL\EJ! J};j M Ln ‘545‘5 (0387) L“sjmjam)iy\ d.q\:u 2\.«35 Ui b)\.&‘j (2_3) d}lﬂ\ UA GAAB:’

Legi o 61 (0.14) 58 Janall aasill Jalas Gy Zidhall QY ) SDlgial sy All dae st o L

g_.aU:é}“ [El) WiV ERTIVIIN (% 14) kB A

ANOVA
Q<) dae g DF Sum of Mean F Sig.
Squares Square
Regression 1| 3003.531| 3003.531| 15.86599| 0.000138
Residual 90| 17037.57| 189.3063
Total 91| 20041.1

(CA}A.J\ 2\:\).\&40) Zmbﬂ\ CJJ.A.I ug\.ﬁj Z\fﬁmﬂ\ Ejﬂ\ ‘)Lﬁ;}[ Z\:GLA;:).” anall (3_3) esj LJJJAJ\
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z 39aill A yuaitl) 552l Ailian ) AV e ADA (oo oS 6 bl Jidas Dl Jganld)
s5,(Sig = 0.000138) duluaall AN duginas (15.86599) a5 ,(F) idlas] b o
hall i) 2 3sail Ldlasy) AVl 25 e Sig=0.05 Ll AV digine o il
Omead e Adhall QUL ) oDlgia) paleady ANy 53 i ang 4l (o Adlasy) Lalil) e

Sl dae g

el S il lad) Aull Al 2-1-3-3

S LS Galias] vie Al QY] oDlgia (@lias T ang

S eV A€ 0 Ay daseadl adl) lastY) udat elpa) @ Auajdll o3 LasY
dcd)jal) QLY @Dl alil) uiall 3 Jiiese

Model R R square Adjusted R Standard
square Error
CranSY ) dS 0.665 0.443 0.436 11.1397

Al CUaEY) @Dy eV LS (Sl Ll Jalas 3 (4-3) & Jsaal)
O Lo Bl) dgng ks Lo 55 (0.665) (ssls Lol ¥ Jalaa e of Slel Jgaal) (e i
LS o gl (0.436) sa Jaeall aasill Jalae ol Al jal) QUSEY) SDlginds cmnsY) dues

uUaB;Y\ «ﬂ').@l«ul Ll (g (% 43) e u:\;.ws;\J\

ANOVA
EEVAS DF Sum of Mean F Sig.
sy Squares Square
Regression 1| 8872.729 | 8872.729 | 71.50066 0.00000
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Residual 90| 11168.37 124.093

Total 01 20041.1

(z 29aill dsgina) Al oz 3gai bl A pueaiil) B5all LAY ddlias) AN (5-3) &3 Jsaal

z 39aill A yuaitl) 552l Ailian ) AV e ADA (oo oS 63 cplall Jidas Sl Jgand)
(e sl sa5,(Sig = 0.000) duluall AN Liginag (71.5) a5 ,(F) dblas] Goh oo
oWl e adl) HlaatV) 7 3gail ilasy) AVl 25 Les Sig=0.05 Gawlidll AN Lgies
LS paleny) die 4diall QUaaY) Dlginl Galady ANy ) f ang adl ol dglasy)

Q:\;MSXI\

Byl pe) il jlad) A Al 3-1-3-3

eall (o) (s vie Al QUaAY) D) (@mliasy 5T aag

i xS guall ey il Luhpal oscall Jadl) jlasay) Jalas ehal o3 dua ill 238 HLadY
A al) Gy Dlgin ail) ussall b

Model R R square Adjusted R Standard
square Error
8ygall (1) 0.277 0.0768 0.0666 14.337

At al) ClaEY) Blginly Sgaall (a3 O (Sl BLaY) Jalae dad (6-3) ) Jsaall

O L Bl) dgng ek e 55 (0.277) (ssles Lol ¥) Jalas e of Slel Jpaal) (e i
o) o @ (0.0666) 5o Janall aasill Jalae g Al jall QUsEY) Dlgindy (pansY) 4
Y ) Dl G (30 (% 6) sy Bygeall
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ANOVA

8ygall () DF Sum of Mean F Sig.
Squares Square
Regression 1 1540.47 1540.47 | 7.493922 0.00746
Residual 90| 18500.63| 205.5625
Total 91| 20041.1

(z 29all dsgina) Al oz 3gai bl A punaiil) 55l LAY ddlas) AN (7-3) &3 Jsaal

z 39aill A yuaitl) 552l Ailian ) AV e ADA (e oS s cplall Jidas Sl Jganld) (o

palinY grina S aam 4l () dilasy) Lalll e adl) jlasiY) £ sal dflasy) AV

gall ey s die dindlal) UaaY) Digin)
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Oilealal

2021 ale (e dgia 3 syl diidl jall CUaEY) eDlgind (1) &) Gald)

Duration PON 02 Tapped g de o
Heat ID [hh:n}m:ss [hh:n}m:ss S[(t:c:{;’]) l\{lﬁilg]e V\ﬁaci)gr;];mt fzm\gt ‘._ﬂ;si‘ cgrr;:]or
1 1:13:17 0:55:03 95.999 3601 78.5 190 81.77 2.42
2 1.07:34 0:42:38 94.999 3384 83 150 87.37 1.81
3 1:25:24 0:44:58 92.999 3594 83.9 158 90.22 1.88
4 0:59:38 0:40:54 91.999 3267 7.7 145 84.46 1.87
5 1:08:54 0:48:59 95.999 3494 71.4 171 74.38 2.39
6 1:39:41 0:47:37 90.999 3334 86.3 166 94.84 1.93
7 1:10:12 0:45:45 88 3380 81.9 160 93.07 1.96
8 1:08:20 0:51:23 95.999 3513 80.5 178 83.86 2.21
9 2:11:39 0:47:24 95.999 3641 75.9 166 79.06 2.18
10 0:54:39 0:40:00 85 3075 76.2 142 89.65 1.87
11 1:13:00 0:52:39 97.999 3499 79.1 182 80.72 2.30
12 1:04:45 0:44:15 95.999 3248 80.6 156 83.96 1.93
13 1:00:05 0:42:33 92.999 3314 82.1 150 88.28 1.83
14 1:04:44 0:42:16 89.999 3418 80.6 149 89.56 1.85
15 1:09:45 0:52:09 95.999 3523 79 181 82.29 2.29
16 1:16:10 0:46:49 94.999 3518 80.7 164 84.95 2.03
17 1:11:32 0:45:49 93.999 3466 81.1 161 86.28 1.98
18 1:07:10 0:40:41 85.999 3306 78.7 144 91.51 1.83
19 1:04:36 0:48:42 96.999 3149 79.2 170 81.65 2.14
20 1:00:36 0:42:07 96 3071 77 149 80.21 1.93
21 1:09:19 0:40:29 92 3017 74.5 144 80.98 1.93
22 1:02:44 0:41:16 88 3573 79.4 146 90.23 1.84
23 1:30:21 1:00:06 95.999 4105 82.3 206 85.73 2.50
24 1:13:50 0:46:51 92.999 3596 74.1 164 79.68 2.21
25 2:51:00 0:48:23 76 3330 74.9 169 98.55 2.25
26 1:21:41 0:54:38 97.999 3755 76.1 188 77.65 2.48
27 1:14:53 0:50:05 96 3836 78 174 81.25 2.23
28 1:18:19 0:50:51 99 3998 82.4 176 83.23 2.14
29 1:40:17 0:56:44 96.999 3857 74.5 195 76.80 2.62
30 1:25:17 0:52:09 95 3681 7.7 181 81.79 2.32
31 1:35:35 0:54:02 95 3875 76.2 186 80.21 2.45
32 2:19:30 0:47:51 90 3519 72.7 167 80.78 2.30
33 1:32:43 0:56:01 96.999 3855 73.2 193 75.46 2.63
34 1:25:02 0:52:36 96.999 3925 77.4 182 79.79 2.35
35 1:25:52 0:53:09 95.999 3950 76.7 184 79.90 2.39
36 1:20:15 0:53:01 95 4115 76 183 80.00 2.41

54




37 1:17:41 0:50:07 92 3956 75.1 174 81.63 | 2.32
38 1:22:08 1:01:04 | 97.999 | 3954 77.3 209 78.88 | 2.70
39 1:21:44 0:54:10 94 3901 76.7 187 81.60 | 2.44
> Joaxe Hduasll
40 1:18:05 0:50:41 95 4160 80.1 176 8432 | 2.20
41 1:15:09 0:52:02 95 4204 79.9 180 84.11| 2.25
42 1:13:07 0:50:48 | 90.999 | 4134 78.9 176 86.70 | 2.23
43 1:19:34 0:57:19 | 96.999 | 4048 78.5 197 80.93 | 251
44 1:18:14 0:52:38 | 104.999 | 4053 82 182 78.10 | 2.22
45 1:26:34 0:52:56 | 87.399 | 4043 80.1 183 91.65 | 2.28
46 1:31:22 0:55:25 | 95.999 | 4196 81.8 191 85.21 | 2.33
47 1:09:38 0:45:30 | 86.999 | 3760 75 160 86.21 | 2.13
48 1:19:04 0:58:15 | 93.999 | 4027 76.2 200 81.06 | 2.62
49 1:13:39 0:52:51 | 92.999 | 3940 80.6 183 86.67 | 2.27
50 1:11:51 0:49:02 97 3687 775 171 79.90 | 2.20
51 1:08:32 0:48:58 97 3616 78.1 170 80.52 | 2.18
52 1:30:29 0:50:22 99 3921 80.8 175 81.62 | 2.16
53 1:25:35 1:02:49 95 4685 79.6 214 83.79 | 2.69
54 1:16:01 0:49:54 | 93.999 | 3894 80.9 173 86.06 | 2.14
55 1:09:55 0:49:30 | 91.999 | 4078 81.3 172 88.37 | 2.12
56 1:11:43 0:49:13 | 94.999 | 3821 79.3 171 83.47 | 2.16
57 1:08:08 0:47:21 | 88.999 | 3722 775 165 87.08 | 2.13
58 1:13:25 0:55:51 94 3971 76.1 192 80.96 | 2.53
59 1:17:17 0:51:05 | 95999 | 4171 78.8 177 82.08 | 2.25
60 1:15:12 0:52:59 | 94.999 | 4278 81.7 183 86.00 | 2.24
61 1:05:52 0:48:10 95 3859 80.2 168 84.42 | 2.09
62 1:07:37 0:48:18 93 3791 78.3 168 84.19 | 2.15
63 1:19:12 0:55:17 | 94.999 | 3862 78.4 190 82.53 | 2.43
64 1:09:10 0:49:00 | 96.999 | 3838 74.7 171 77.01 | 2.28
65 1:09:44 0:49:30 | 95.999 | 3701 79.1 172 82.40 | 2.18
66 1:17:28 0:50:23 | 94.999 | 3768 74.4 175 7832 | 2.35
67 1:09:40 0:49:54 90 3707 73.8 173 82.00| 2.35
68 1:09:51 0:54:56 | 98.999 | 4266 77.9 189 78.69 | 2.43
69 1:12:04 0:51:18 | 94.999 | 4341 79.4 178 83.58 | 2.24
70 1:06:49 0:47:14 | 95999 | 3898 81.9 165 85.31| 2.01
71 1:06:37 0:48:26 | 96.999 | 3963 81.2 169 83.71| 2.08
72 1:10:57 0:51:06 | 95999 | 4003 82.9 177 86.36 | 2.14
73 1:10:33 0:55:42 | 96.999 | 4300 78.2 192 80.62 | 2.45
74 1:11:25 0:49:10 97 4105 79.7 171 82.16 | 2.15
75 1:09:49 0:50:39 97.5 4313 81 176 83.08 | 2.17
76 1:09:59 0:49:51 | 98.499 | 4193 75.9 173 77.06 | 2.28
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7 1:11:16 0:51:19 92.499 4254 82 178 88.65 2.17
78 1:14:10 0:59:07 95.999 4526 79.2 203 82.50 2.56
79 1:11:56 0:49:51 96.999 4176 79.6 173 82.06 2.18
80 1:05:22 0:47:37 96.999 4010 80.4 166 82.89 2.07
8l 1:05:51 0:48:42 96.999 4022 81.4 170 83.92 2.08
82 1:02:33 0:47:51 91 3856 78.2 167 85.93 2.14
83 1:13:04 0:49:05 89.999 4263 76.9 171 85.45 2.22
84 1:14:49 0:53:31 95.999 4124 78.9 185 82.19 2.34
85 1:11:42 0:48:29 95.999 4154 80.1 169 83.44 2.11
86 1:09:11 0:48:33 96.5 4140 81 169 83.94 2.09
87 1:10:13 0:47:20 96.599 4055 80.2 165 83.02 2.06
88 1:31:25 0:57:44 99.999 4278 79.6 198 79.60 2.49
89 1:10:45 0:48:03 95 3952 81.3 168 85.58 2.06
90 1:11:44 0:48:02 94.499 4039 79.7 168 84.34 2.10
91 1:17:15 0:44:46 94.999 3870 79 157 83.16 1.99
92 1:04:47 0:44:10 92.999 3725 74.1 155 79.68 2.10

56




