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CAD CAM FEA FEM

Solidification time, s
Solidification time, s

83525.86
77559.73
71593.59
65627.46
59661.33
53695.20
47729.06
41762.93
35796.80
29830.66
23864.53
17898.40
11932.27
5966.13
0.00

62644.40
41762.93

Time, (h,m,s] 025:28:18,468
Filled volume, % 97.02

Liquid phase, % 0.00
Shrinkage, % 2.84

MAGMA - SOLIDIFICATION ANALYSIS
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DAATE
DI IL

CAD CAM FEA FEM

Shrinkage, %
Shrinkage, % Ll

90.00
78.00
66.00
54.00
42.00
30.00
25.00
20.00
15.00
10.00
9.00
8.00
7.00
6.00
5.00

30.00
7.88

Time, [h,m,s) 025:28:18,468
Filled volume, % 97.02

Liquid phase, % 0.00
Shrinkage, % 2.84

X y
MAGMA - INTERNAL DEFECT PREDICTION
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Temperature, °C

Temperature, "C

1537.00
1486.00
1373.00
1260.00
1147.00
1034.00
921.00
d08.00
695.00
hidz.00
469.00
156.00
243.00
130.00
17.00

1466.00
1148.00

IC 4140 1580.0
Green Sand_Stress 20.0
Alfaset 20.0
Air_in mold 20.0

Time, [h.m,s) 000:00:00,006
Filled volume, % 99.97

Liquid phase, % 99.90
Shrinkage, % 0.03

YZ plane, mm 301.48 [204]
LeoCasting.00.psp

CASTING SIMULATION




Ni , sqri['K*: "
Niyama, sqrt[*K*s}fmm tyama, squ{KSsjimm Niyama, sqrt[*K*s}fmm

0.00 — 0.00

0.80 0.80
0.70 0.70

IC 4140 1580.0 IC 4140 1580.0
Green Sand_Stress  20.0 Green Sand_Stress

Alfaset 20.0 Alfaset

Air_in mold 20.0 Air_in mold 20.0

20.0
20.0

Time, (hm.s) 000:01:01,385 Time, (hm.s) 0
Filled volume, % 98.19 Filled volume, % 98.19
Liquid phase, % 0.00 Liquid phase, % 0.00
Shrinkage, % 1.81 Shrinkage, % 1.81

YZ plane, mm 140.39 [95] XZ plane, mm 109.36 [74]
LeoCasting.00.psp LeoCasting.00.psp

K" i oK

Niyama, sqrt{*K*s)imm Niyama, sqri(*K*s)/mm Niyama, sqrt{’K*s}/mm Niyama, sqriC’K*s)/mm
1.00 1.00
0.94 0.94
0.88 0.88
0.82 0.82
0.76 0.76
0.70 0.70
0.65 0.65
0.60 0.60
055 h 0.55
0.50 1 0.50
0.40 0.40
0.30 0.30
0.20 0.20
010 . 0.10
0.00 y 0.00

0.80 2 0.80
0.70 0.70
IC 4140 1580.0 > 1C 4140 1580.0
Green Sand_Stress  20.0 Green Sand_Stress  20.0
Alfaset 200 Alfaset 200
Air_in mold 20,0 Air_in mold 200

Time, (h,m,s] 000:01:01,385 Time, (h,m,s) 000:01:01,385
Filled volume, % .19 Filled volume, % 19

Liquid phase, % 0.00 Liquid phase, % 0.00
Shrinkage, % 1.81 Shrinkage, % 1.81

XY plane, mm 5468 [37] YZ plane, mm 301.48 [204)
LeoCasting.00.psp LeoCasting.00.psp

CASTING SIMULATION




Shrinkage, % Shrinkage, %
Shrinkage, % rinkage, Shrinkage, % rinkage,

1.00

90.00 p—
4.95 R

IC 4140 1580.0 IC 4140

Green Sand_Stress  20.0 Green Sand_Stress
AHfaset 20.0 Alfaset

Air_in mold 20.0 Air_in mold

Time, (h.m,s) 000:01:01,385 Time, (h,m.s)

Filled volume, % GRE] Filled volume, % 98.19
Liquid phase, %  0.00 Liquid phase, % 0.00
Shrinkage, % 1.81 Shrinkage, % 1.81

YZ plane, mm 155.17 [105] XZ plane, mm 100.49 [68]
LeoCasting.00.psp LeoCasting.00.psp

Shrinkage, % Shrinkage, % Shrinkage, % Shrinkage, %
90.00 90.00
70.00 70.00
50.00 50.00
45.00 45.00
40.00 40.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00

10.00 10.00

5.00 5.00
a0 200
3.00 3.00

- 2,00 3 &

2.00
1.00 1.00

90.00

— 39000
4.95 [E—

4.95
IC 4140 1580.0 IC 4140 1580.

Green Sand_Stress  20.0 Green Sand_Stress  20.0
Alfaset 20.0 Alfaset 20.0
Air_in mold 20.0 Air_in mold 20.0

Time, (h,m,s) 000:01:01,385
Filled volume, % 98.19

Liquid phase, % 0.00
Shrinkage, % 1.81

Time, (h,m,s] 000:01:01,385
Filled volume, % LAL]

Liquid phase, % 0.00
Shrinkage, % 1.81

XY plane, mm 59.11 [40]

LeoCasting.00.psp

YZ plane, mm 301.48 [204]
LeoCasting.00.psp

CASTING SIMULATION




Local solidification time, Thecinal madils,
Local solidification time, s SNV Thermal modulus, EARAK MO EH.

60.00 0.50
50.40 0.46
40.80 0.42
31.20 0.38
21.60 0.34
12.00 0.30
10.00 0.28
8.00 0.25
6.00 0.23
4.00 0.20
3.20 0.16
2.40 0.12
1.60 0.08
0.80 0.04
0.00 0.00

3.59 1.00
299 5.00

IC 4140 1580.0 IC 4140 1580.0

Green Sand_Stress  20.0 Green Sand_Stress  20.0
Alfaset 20.0 Alfaset 20.0

Air_in mold 20.0 Air_in mold 20.0

Time, (h,m,s) 000:01:01,385 Time, (h,m,s) 000:01:01,385
Filled volume, % 98.19 Filled volume, % 98.19

Liquid phase, % 0.00 Liquid phase, % 0.00
Shrinkage, % 1.81 Shrinkage, % 1.81

YZ plane, mm 301.48 [204] YZ plane, mm 131.53 [89]

LeoCasting.00.psp LeoCasting.00.psp

Temperature, *C Temperature, °C Temperature, °C Temperature,
1537.00 1537.00
1486.00 1486.00
1373.00 1373.00
1260.00 1260.00

1147.00 1147.00
1034.00 1034,00

921.00 921.00
808.00 808.00
695.00 695.00
582.00 582.00
469.00 469.00

356.00 356.00
243.00 243.00

130.00 130.00
17.00 17.00

1486.00 \ : 1486.00
1148.00 > D 3 U : 1148.00

IC 4140 1580.0 | IC 4140 1580.0
Green Sand_Stress  20.0 Green Sand_Stress  20.0
Alfaset 20.0 Alfaset 20.0
Air_in mold 20.0 Air_in mold 200

Time, (h,m,s) 000:01:01,385
Filled volume, % 98.19

Liquid phase, % 0.00
Shrinkage, % 1.81

Time, (h,m,s) 000:01:01,385
Filled volume, % 98.19

Liquid phase, % 0.00
Shrinkage, % 1.81

YZ plane, mm 131.53 [89]

LeoCasting.00.psp

XZ planc, mm 109.36 [74]
LeoCasting.00.psp

CASTING SIMULATION
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Quartz Sand

Olivine Sand

Chrom'i-t’é_;S'and =

Zircon Sand
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9 Sand Molding

Bonded Sand
Cold Box :

Coated Sand

Permanent Mold
(Shell Molding)




GaC
BMTE

<
O
=
©
=)
o
O
12
B




AR
AR S
4




GROUP Gi
ampakasas PRODUCTION G

BMTE

Casting-Alloys

Carbon Steels

Low Alloyed Steels

Steel Corrosion & Heat Resistant Steels
Austenitic Manganese Steels

e i
caSt Iron E:;E:(:E::L:L‘:: Cast Iron :IFNN-5:
Al-Mg-Si JIS
Aluminum || A SAE
Alloys TGL
BS
SR LLOYDS

copper IB\:::tziﬁum Bronze
Alloys Manganese Bronze
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Heat Treatment

Standard Heat Treatment
Annealing

Normalizing

Quenching in air oil and water
Tempering

Solution Hardening-Ageing (Al)

Surface Hardening
Induction Hardening
Flame hardening
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Metal Constructions and Forgings
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EAAHNIKH AHMOKPATIA
HELLENIC REPUBLIC
YNOYPTEIO EONIKHZ AMYNAZ
MINISTRY OF NATIONAL DEFENCE
FENIKH AIEYOYNZH AMYNTIKQN EZOMAIZMOQN & ENENAYZEQN
GENERAL DIRECTORATE FOR DEFENCE ARMAMENTS & INVESTMENTS

BEBAIQZH
CERTIFICATE

BEBAIQNETAI OT! H EAAHNIKH ETAIPEIA:
THIS IS TO CERTIFY THAT THE HELLENIC COMPANY:

KAMMAKAZ ABEE - EPFOXTAZIO ZANOHZ
Aiopndeia TO 114, 67 100 =aven
KAMPAKAS SA — XANTHI PLANT
Diomidia P.0.Box 114, 67 100 Xanthi, GREECE

EINAI EFTETPAMMENH 2TO "MHTPQO KATAZKEYAZTQN AMYNTIKOY YAIKOY TOY YMEOA" ME AY=ONTA
APIOMO MHTPQOY: 0079 I'lA APAZTHPIOTHTEZ ZTOYZ TOMEIZ:

KATAZKEYHE XYTON & EZQYPHAATON METAAAIKQON MEPQN KAI EEAPTHMATON TA
AMYNTIKA ZYEZTHMATA

1S REGISTERED IN “THE REGISTRY OF DEFENCE MATERIEL MANUFACTURERS OF THE HELLENIC
MOD", CERTIFICATE NUMBER: 0078, FOR THE ACTIVITIES OF:

MANUFACTURING OF CAST & FORGED METAL PARTS AND COMPONENTS FOR DEFENCE
SYSTEMS

H IEXYZ THEZ NAPOYZHE BEBAIQZHZ EINAI MEXPI 31 AYTOYZTOY 2012
THIS CERTIFICATE IS VALID UNTIL 31 AUGUST 2012
HBEBAIZH AYTH EXEI EKAORE] ZE EQAPMOH TOY A 312008 (DEK A’ 3114 lov. 2008) KAI H IEXYZ THE EZAPTATAI AMO THN EYNEXH

ZYMMOPOQOIH THE ETAIPEIAZ ME TA NPOBAENOMENA ZE AYTO
THIS CERTIFICATE HAS BEEN ISSUED IN ACCORDANCE WITH PRESIDENTIAL DECREE 3/2008 (FEK A" 3/14 Jan, 2008) AND ITS VALIDITY

unvia/Date 31AuyolaTou/August 2010
= 7
EAOZ BAZI ANGELOS VASILAKOS

“FENIKOZ AIEYOYNTHE - GENERAL DIRECTOR

EUROPEAN QUALITY ASSURANCE - EUROPEAN QUALITY ASSURANCE

EQA

HELLAS

CERTIFICATE
OF ASSESSMENT

The certification Body
European Quality Assurance Hellas
certifies that

KAMPAKAS S.A.
with address HEADOFFICE:DIOMIDEIA XANTHIS, 671 00 XANTHI
SITE:B' VI.PE VOLOU, 381 00 VOLOS

has established and applies a Quality Management System which is in conformance with

ELOT EN ISO 9001:2000
(Quality Management System)

for the following scope(s):
METALLIC CONSTRUCTIONS - WELDINGS.
MACHINE WORKS AND HEAT TREATMENTS.
PRODUCTION AND SALES OF CASTINGS AND FORGING
CASTINGS.

This Certificate of Conformity Number 1763 firstissuedon  14th JULY 2006
is valid until 13th JULY 2009 and is issued subject to the regulations and within
the accredited scope of

European Quality Assurance Hellas
Makedonias 7, 152 33 Chalandri, Athens Hellas

&SYD

CERTIFICATE No 193 (A1/1)
ELOTEN 45012

The use of accredtation mark indicates sccrediation n respe covered by the accr ificate ne. 183 (A1/1)

EUROPEAN QUALITY ASSURANCE - EUROPEAN QUALITY ASSURANCE
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QC Laboratories
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Large Castings — Welded Structures - Machining
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Aluminum Castings
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Fabrications
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Parts for CERN

Solid Model Fluid Velocity
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Casting | Heat Treatment




HCROUP . CUSTOMERS

Y

Parts for CE_RN
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Parts for CERN
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Parts for_CERN
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