
Miilux Protection 380/400/450/500 Datasheet

Steel grade Thickness Yield strength
Rp o.2 N/mm²

Tensile strength
Rm N/mm²

Elongation A5 % Impact Charpy-V 
-40°C Kv

Hardness Range 
HBW

Miilux® Protection 320T 6 – 30 mm 800 900 13 40 J 280 – 330

Miilux® Protection 380 6 – 25 mm 800 1000 12 20 J 320 – 370

Miilux® Protection 400 5 – 40 mm 1000 1250 10 30 J 360 – 420

Miilux® Protection 450 5 – 40 mm 1200 1450 8 30 J 420 – 480

Miilux® Protection 500 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Miilux® Protection 500T 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Other thickness tolerances by special agreement.

Dimensional tolerances according to EN 10029

BALLISTIC STEEL PLATES ANd COMPONENTS 
FOR HUMAN PROTECTION

dELIVERy CONdITION
- Quenched (320T and 500T quenched and tempered)

TOLERANCES
- Dimensions according to EN 10029 or EN 10051
- Thickness according to EN 10029 class C and flatness
according to EN 10029 class N, steel type H

SURFACE CONdITION
- According to EN 10163-2 Class B Subclass 3

GENERAL TECHNICAL dELIVERy CONdITION
- According to EN 10021. Unless otherwise agreed.
Inspection documents EN 10204-2.2. Issued in English.

Chemical composition content % maximum (ladle analysis)

Typical mechanical properties

Plate thickness in mm Tolerances in mm

3 – 4 - 0,0 + 0,35

5 – 6 - 0,0 + 0,70

7 – 9 - 0,0 + 0,90

10 – 13 - 0,0 + 1,00

> 13 - 0,0 + 1,10

Miilux Protection
320T | 380 | 400 | 450 | 500 | 500T

Steel grade Thickness C Si Mn P S Cr Ni Mo B

Miilux® Protection 320T 6 – 30 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 380 6 – 25 mm 0,13 0,40 1,40 0,020 0,010 1,50 0,40 0,40 0,005

Miilux® Protection 400 5 – 40 mm 0,20 0,70 1,70 0,030 0,015 1,50 0,40 0,50 0,004

Miilux® Protection 450 5 – 40 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 500 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Miilux® Protection 500T 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

dIMENSIONS

MIILUx® PROTECTION STEEL MATERIAL SPECIFICATIONS

MIILUx PROTECTION 320T
is supplied in plate thickness 6 – 30 mm.

MIILUx PROTECTION 380
is supplied in plate thickness 6 – 25 mm.

MIILUx PROTECTION 400
is supplied in plate thickness 5 – 40 mm.

MIILUx PROTECTION 450
is supplied in plate thickness 5 – 40 mm.

MIILUx PROTECTION 500
is supplied in plate thickness 2.5 – 40 mm and
available from stock in plate thickness 2.5 – 14 mm.

MIILUx PROTECTION 500T
is supplied in plate thickness 2.5 – 40 mm and
available from stock in plate thickness 2.5 – 14 mm.

Miilux Protection products can also be delivered as
ready-for-installation components according to the
customer’s requirements.

Miilux Protection 500 plates have been tested according to EN 1522, MIL-A 46100d and Stanag 4569 among others. Miilux Ltd co-ope-

rates with the defence establishments of several countries so delivery-specifi c tests are possible. Technical customer service gives you 

more information on delivery-specifi c tests and tests that Miilux Protection plates have been tested according to.

Class
acc. to
EN 1522

Thickness 
of the test 
(nominal)

Type of
weapon

Calibre Type of bullet Weight of
the bullet

Shooting
distance

Speed of the 
bullet V2,5 (m/s)

FB3 2,5 mm Revolver 357 Mag. Fulljacket, coned bulled, soft core 10,2 g 5 m 430  ± 10 m/s

FB4 3,0 mm Revolver 44 Rem. Mag. Fulljacket, fl at nose, soft core 15,6 g 5 m 440  ± 10 m/s

4,2 mm Rifl e 7,62 x 39 mm AK-47 M43 8,0 g 10 m 720  ± 10 m/s

FB5 6,0 mm Rifl e 5,56 x 45 mm SS109 (M855) 4,0 g 10 m 950  ± 10 m/s

FB6 6,0 mm Rifl e 7,62 x 51 mm M80 Nato Ball 9,5 g 10 m 830  ± 10 m/s

FB7 14,0 mm Rifl e 7,62 x 51 mm P80 Nato AP 9,5 g 10 m 820  ± 10 m/s

Stanag
4569
Level 1

6,0 mm
6,0 mm
9,0 mm

Rifl e 7,62 x 51 mm
5,56 x 45 mm
5,56 x 45 mm

M80 Nato Ball
SS109 (M855)
M193

9,5 g
4,0 g
3,5 g

30 m
30 m
30 m

833  ± 20 m/s
900  ± 20 m/s
937  ± 20 m/s

Stanag 
4569
Level 2

12,0 mm Rifl e 7,62 x 39 mm API BZ 7,7 g 30 m 695   ± 20 m/s

Stanag 
4569
Level 3

24,0 mm
16,0 mm

Rifl e 7,62 x 51 mm
7,62 x 54R mm

AP (WC core)
B32 API

8,4 g
10,3 g

30 m
30 m

930  ± 20 m/s
854  ± 20 m/s

Technical specifi cation of Miilux® Protection 500

Steel grade Thickness Yield strength
Rp o.2 N/mm²

Tensile strength
Rm N/mm²

Elongation A5 % Impact Charpy-V 
-40°C Kv

Hardness Range 
HBW

Miilux® Protection 320T 6 – 30 mm 800 900 13 40 J 280 – 330

Miilux® Protection 380 6 – 25 mm 800 1000 12 20 J 320 – 370

Miilux® Protection 400 5 – 40 mm 1000 1250 10 30 J 360 – 420

Miilux® Protection 450 5 – 40 mm 1200 1450 8 30 J 420 – 480

Miilux® Protection 500 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Miilux® Protection 500T 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Other thickness tolerances by special agreement.

Dimensional tolerances according to EN 10029

BALLISTIC STEEL PLATES ANd COMPONENTS 
FOR HUMAN PROTECTION

dELIVERy CONdITION
- Quenched (320T and 500T quenched and tempered)

TOLERANCES
- Dimensions according to EN 10029 or EN 10051
- Thickness according to EN 10029 class C and flatness
according to EN 10029 class N, steel type H

SURFACE CONdITION
- According to EN 10163-2 Class B Subclass 3

GENERAL TECHNICAL dELIVERy CONdITION
- According to EN 10021. Unless otherwise agreed.
Inspection documents EN 10204-2.2. Issued in English.

Chemical composition content % maximum (ladle analysis)

Typical mechanical properties

Plate thickness in mm Tolerances in mm

3 – 4 - 0,0 + 0,35

5 – 6 - 0,0 + 0,70

7 – 9 - 0,0 + 0,90

10 – 13 - 0,0 + 1,00

> 13 - 0,0 + 1,10

Miilux Protection
320T | 380 | 400 | 450 | 500 | 500T

Steel grade Thickness C Si Mn P S Cr Ni Mo B

Miilux® Protection 320T 6 – 30 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 380 6 – 25 mm 0,13 0,40 1,40 0,020 0,010 1,50 0,40 0,40 0,005

Miilux® Protection 400 5 – 40 mm 0,20 0,70 1,70 0,030 0,015 1,50 0,40 0,50 0,004

Miilux® Protection 450 5 – 40 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 500 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Miilux® Protection 500T 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Steel grade Thickness Yield strength
Rp o.2 N/mm²

Tensile strength
Rm N/mm²

Elongation A5 % Impact Charpy-V 
-40°C Kv

Hardness Range 
HBW

Miilux® Protection 320T 6 – 30 mm 800 900 13 40 J 280 – 330

Miilux® Protection 380 6 – 25 mm 800 1000 12 20 J 320 – 370

Miilux® Protection 400 5 – 40 mm 1000 1250 10 30 J 360 – 420

Miilux® Protection 450 5 – 40 mm 1200 1450 8 30 J 420 – 480

Miilux® Protection 500 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Miilux® Protection 500T 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Other thickness tolerances by special agreement.

Dimensional tolerances according to EN 10029

BALLISTIC STEEL PLATES ANd COMPONENTS 
FOR HUMAN PROTECTION

dELIVERy CONdITION
- Quenched (320T and 500T quenched and tempered)

TOLERANCES
- Dimensions according to EN 10029 or EN 10051
- Thickness according to EN 10029 class C and flatness
according to EN 10029 class N, steel type H

SURFACE CONdITION
- According to EN 10163-2 Class B Subclass 3

GENERAL TECHNICAL dELIVERy CONdITION
- According to EN 10021. Unless otherwise agreed.
Inspection documents EN 10204-2.2. Issued in English.

Chemical composition content % maximum (ladle analysis)

Typical mechanical properties

Plate thickness in mm Tolerances in mm

3 – 4 - 0,0 + 0,35

5 – 6 - 0,0 + 0,70

7 – 9 - 0,0 + 0,90

10 – 13 - 0,0 + 1,00

> 13 - 0,0 + 1,10

Miilux Protection
320T | 380 | 400 | 450 | 500 | 500T

Steel grade Thickness C Si Mn P S Cr Ni Mo B

Miilux® Protection 320T 6 – 30 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 380 6 – 25 mm 0,13 0,40 1,40 0,020 0,010 1,50 0,40 0,40 0,005

Miilux® Protection 400 5 – 40 mm 0,20 0,70 1,70 0,030 0,015 1,50 0,40 0,50 0,004

Miilux® Protection 450 5 – 40 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 500 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Miilux® Protection 500T 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Steel grade Thickness Yield strength
Rp o.2 N/mm²

Tensile strength
Rm N/mm²

Elongation A5 % Impact Charpy-V 
-40°C Kv

Hardness Range 
HBW

Miilux® Protection 320T 6 – 30 mm 800 900 13 40 J 280 – 330

Miilux® Protection 380 6 – 25 mm 800 1000 12 20 J 320 – 370

Miilux® Protection 400 5 – 40 mm 1000 1250 10 30 J 360 – 420

Miilux® Protection 450 5 – 40 mm 1200 1450 8 30 J 420 – 480

Miilux® Protection 500 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Miilux® Protection 500T 2,5 – 40 mm 1250 1600 8 20 J 480 – 540

Other thickness tolerances by special agreement.

Dimensional tolerances according to EN 10029

BALLISTIC STEEL PLATES ANd COMPONENTS 
FOR HUMAN PROTECTION

dELIVERy CONdITION
- Quenched (320T and 500T quenched and tempered)

TOLERANCES
- Dimensions according to EN 10029 or EN 10051
- Thickness according to EN 10029 class C and flatness
according to EN 10029 class N, steel type H

SURFACE CONdITION
- According to EN 10163-2 Class B Subclass 3

GENERAL TECHNICAL dELIVERy CONdITION
- According to EN 10021. Unless otherwise agreed.
Inspection documents EN 10204-2.2. Issued in English.

Chemical composition content % maximum (ladle analysis)

Typical mechanical properties

Plate thickness in mm Tolerances in mm

3 – 4 - 0,0 + 0,35

5 – 6 - 0,0 + 0,70

7 – 9 - 0,0 + 0,90

10 – 13 - 0,0 + 1,00

> 13 - 0,0 + 1,10

Miilux Protection
320T | 380 | 400 | 450 | 500 | 500T

Steel grade Thickness C Si Mn P S Cr Ni Mo B

Miilux® Protection 320T 6 – 30 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 380 6 – 25 mm 0,13 0,40 1,40 0,020 0,010 1,50 0,40 0,40 0,005

Miilux® Protection 400 5 – 40 mm 0,20 0,70 1,70 0,030 0,015 1,50 0,40 0,50 0,004

Miilux® Protection 450 5 – 40 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

Miilux® Protection 500 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Miilux® Protection 500T 2,5 – 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

Above mentioned test results are according to EN 1522 and Stanag 4569, but we have tested also other classes e.g. MIL-A 46100D.
Ask for more information about delivery-specific tests from technical customer service and sales.

Chemical composition content % maximum (ladle analysis)

Typical mechanical properties

Technical specification of Miilux® Protection 500
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560

Skład chemiczny (analiza składu wytopu, maksymalne wartości %)

Typowe właściwości mechaniczne 

Specyfi kacja techniczna Miilux Protection 500

Powyższe wartości podano w oparciu o normę EN 1522 oraz Stanag 4569. Posiadamy również wyniki badań w oparciu o inne normy, np. MIL-A46100D
Więcej informacji odnośnie pozostałych wyników testów oraz możliwości przeprowadzenia specyfi cznych badań, można uzyskać kontaktując się bezpośrednio z nami.

Gatunek stali 

Gatunek stali Grubość Granica plastyczności 
Rp 0,2 N/mm2

8006 - 25 mm

6 - 12 mm 0,13 0,40 1,40 0,020 0,010 1,50 0,40 0,40 0,005

1000 12 20 J 320 - 370

10005 - 40 mm

5 - 40 mm 0,20 0,70 1,70 0,030 0,015 1,50 0,40 0,50 0,004

1250 10 30 J 360 - 420

12005 - 40 mm

5 - 40 mm 0,26 0,60 1,50 0,030 0,015 1,50 0,70 0,50 0,005

1450 8 30 J 420 - 480

12502,5 - 40 mm

2,5 - 40 mm 0,30 0,70 1,70 0,030 0,015 1,50 0,80 0,50 0,004

1600 8 20 J 480 - 560

Udarność Charpy-V 
-40⁰C

Zakres twardości 
HBW

Wydłużanie A5% Wytrzymałość na 
rozciąganie Rm N/mm2

Klasa wg.  
EN 1522 / 

Stanag

Nominalna 
grubość 

Rodzaj 
broni 

Rewolwer2,5 mmEN 1522
FB3

EN 1522
FB4

EN 1522
FB5

EN 1522
FB6

EN 1522
FB7

Stanag
4569

Level 1

Stanag
4569

Level 2

Stanag
4569

Level 3

Pełnopłaszczowy, stożkowy, miękki rdzeń 

Pełnopłaszczowy, spłaszczony, miękki rdzeń Rewolwer3,0 mm

Karabin4,2 mm

Karabin6,0 mm

Karabin6,0 mm

Karabin12,0 mm

Karabin14,0 mm

6,0 mm
6,0 mm
9,0 mm

24,0 mm
16,0 mm

Karabin

Karabin

Rodzaj pocisku Waga 
pocisku 

Odległość 
strzału 

Prędkość 
pocisku 

V2,5 (m/s)

Kaliber

Grubość C MnSi P S Cr Ni Mo B

STALE PANCERNE MIILUX
KARTA KATALOGOWA MIILUX PROTECTION 380/400/450/500

357 Mag. 10,2 g 5 m 430 ± 10 m/s

44 Rem. Mag. 15,6 g 5 m 440 ± 10 m/s

7,62 x 39 mm 8,0 g 10 m 720 ± 10 m/sAK-47 M43

5,56 x 45 mm 4,0 g 10 m 950 ± 10 m/sSS109 (M855)

7,62 x 51 mm 9,5 g 10 m 830 ± 10 m/sM80 Nato Ball

7,62 x 39 mm 7,7 g 30 m 695 ± 20 m/sAPI BZ

7,62 x 51 mm 9,5 g 10 m 820 ± 10 m/sP80 Nato AP

7,62 x 51 mm
5,56 x 45 mm
5,56 x 45 mm

9,5 g
4,0 g
3,5 g

30 m
30 m
30 m

833 ± 20 m/s
900 ± 20 m/s
937 ± 20 m/s

M80 Nato Ball
SS109 (M855)

M193

7,62 x 51 mm
7,62 x 54R mm

8,4 g
10,3 g

30 m
30 m

930 ± 20 m/s
854 ± 20 m/s

AP (WC core)
B32 API



Steel grade Thickness Yield strength
Rp o.2 N/mm²

Tensile strength
Rm N/mm²

Miilux® Protection  320T 6 – 30 mm 800 900

Miilux® Protection  380 6 – 25 mm 800 1000

Miilux® Protection  400 5 – 40 mm 1000 1250

Miilux® Protection  450 5 – 40 mm 1200 1450

Miilux® Protection  500 2,5 – 40 mm 1250 1600

Miilux® Protection  500T 2,5 – 40 mm 1250 1600

Other thickness tolerances by special agreement.

Dimensional tolerances according to EN 10029

Chemical composition content % maximum (ladle analysis)

Typical mechanical properties

Plate thickness in mm Tolerances in mm

3 – 4 - 0,0 + 0,35

5 – 6 - 0,0 + 0,70

7 – 9 - 0,0 + 0,90

10 – 13 - 0,0 + 1,00

> 13 - 0,0 + 1,10

Steel grade Thickness C Si Mn

Miilux® Protection  320T 6 – 30 mm 0,26 0,60 1,50

Miilux® Protection  380 6 – 25 mm 0,13 0,40 1,40

Miilux® Protection  400 5 – 40 mm 0,20 0,70 1,70

Miilux® Protection  450 5 – 40 mm 0,26 0,60 1,50

Miilux® Protection  500 2,5 – 40 mm 0,30 0,70 1,70

Miilux® Protection  500T 2,5 – 40 mm 0,30 0,70 1,70

Dimensional tolerances according to EN 10029

MACHINING
Miilux Protection products can be machined with rapid steel and hard metal (HSS) drills with a satisfactory service life if the drill
advance and cutting speed are correspondingly accommodated.

WELDING
Miilux Protection 380 and 400 can be welded well. Miilux Protection 450 and 500 are more limited with heat input and
maximum welding energy. With Miilux Protection 380 and 400 preheating is needed when combined plate thickness is more than 
40 mm and with Miilux Protection 450 and 500 when combined plate thickness is more than 20 mm. More information
available in Miilux Protection welding brochure.

Bending should be done with one press | Slow pressing speed is recommended | Lower tool should be roller-type (see drawings)

COLD FORMING Cold forming directive limits

Steel grade Plate
thickness
(mm)

Free bending < 90°
rounding radius of press/
plate thickness R/t Bending 
line to rolling direction

Free bending
-Free hole width/plate
thickness W/t

Bottoming 90°
-Free hole width/
plate thickness 
W/t

Transverse Longitudinal Transverse Longitudinal

Miilux® Protection  320T 6 – 20 2,5 3,0 9,0 9,0 ~ 15,0

Miilux® Protection  380 6 – 20 2,5 3,0 9,0 9,0 ~ 15,0

Miilux® Protection  400 5 – 20 3,0 4,0 9,0 11,0 ~ 15,0

Miilux® Protection  450 5 – 20 4,0 5,0 11,0 13,0 ~ 15,0

Miilux® Protection  500 2,5 – 20 ~ 10,0 ~ 12,0 23,0 27,0 -

Miilux® Protection  500T 2,5 – 20 ~ 10,0 ~ 12,0 23,0 27,0 -

MACHINING
Miilux Protection products can be machined with rapid steel and hard metal (HSS) drills with a satisfactory service life if the drill

advance and cutting speed are correspondingly accommodated.

Bending should be done with one press | Slow pressing speed is recommended | Lower tool should be roller-type (see drawings)

Free bending

Bottoming

WELDING
Miilux Protection 380 and 400 can be welded well. Miilux 450, 500 and 500T are more limited with heat input and maximum welding 

energy. With Miilux Protection 380 and 400 preheating is needed when combined plate thickness is more than 40 mm and with Miilux 

Protection 450, 500 and 500T when combined plate thickness is more than 20 mm. More information available in Miilux Protection

welding brochure.

COLD FORMING Cold forming directive limits

Steel grade Plate
thickness
(mm)

Free bending < 90°
rounding radius of press/
plate thickness R/t Bending 
line to rolling direction

Free bending
-Free hole width/plate
thickness W/t

Bottoming 90°
-Free hole width/
plate thickness 
W/t

Transverse Longitudinal Transverse Longitudinal

Miilux® Protection  320T 6 – 20 2,5 3,0 9,0 9,0 ~ 15,0

Miilux® Protection  380 6 – 20 2,5 3,0 9,0 9,0 ~ 15,0

Miilux® Protection  400 5 – 20 3,0 4,0 9,0 11,0 ~ 15,0

Miilux® Protection  450 5 – 20 4,0 5,0 11,0 13,0 ~ 15,0

Miilux® Protection  500 2,5 – 20 ~ 10,0 ~ 12,0 23,0 27,0 -

Miilux® Protection  500T 2,5 – 20 ~ 10,0 ~ 12,0 23,0 27,0 -

MACHINING
Miilux Protection products can be machined with rapid steel and hard metal (HSS) drills with a satisfactory service life if the drill

advance and cutting speed are correspondingly accommodated.

Bending should be done with one press | Slow pressing speed is recommended | Lower tool should be roller-type (see drawings)

Free bending

Bottoming

WELDING
Miilux Protection 380 and 400 can be welded well. Miilux 450, 500 and 500T are more limited with heat input and maximum welding 

energy. With Miilux Protection 380 and 400 preheating is needed when combined plate thickness is more than 40 mm and with Miilux 

Protection 450, 500 and 500T when combined plate thickness is more than 20 mm. More information available in Miilux Protection

welding brochure.

PARAS LUOTTOLUOKKA
10/2007

ORGANISATION 
CERTIFIED BY

ISO 9001
ISO 14001
ISO 3834-2

OHSAS 18001

Miilux Protection
380 | 400 | 450 | 500

BALLISTIC STEEL PLATES AND COMPONENTS
FOR HUMAN PROTECTION

DELIVERY CONDITION
- Quenched

TOLERANCES
- Dimensions according to EN 10029 or EN 10051
- Thickness according to EN 10029 class C and flatness
   according to EN 10029 class N, steel type H

SURFACE CONDITION
- According to EN 10163-2 class B subclass 3

GENERAL TECHNICAL DELIVERY CONDITION
- According to EN 10021. Unless otherwise agreed.
   Inspection documents EN 10204-2.2. Issued in English.

COLD FORMING

Testing is an important part of our accurate production
process and continuous product development.

Cold forming directive limits

Steel grade Plate
thickness
(mm)

Free bending < 90°
rounding radius of press/
plate thickness R/t Bending 
line to rolling direction

Free bending
-Free hole width/plate
thickness W/t

Bottoming 90°
-Free hole width/
plate thickness 
W/t

Transverse Longitudinal Transverse Longitudinal

Miilux® Protection  320T 6 – 20 2,5 3,0 9,0 9,0 ~ 15,0

Miilux® Protection  380 6 – 20 2,5 3,0 9,0 9,0 ~ 15,0

Miilux® Protection  400 5 – 20 3,0 4,0 9,0 11,0 ~ 15,0

Miilux® Protection  450 5 – 20 4,0 5,0 11,0 13,0 ~ 15,0

Miilux® Protection  500 2,5 – 20 ~ 10,0 ~ 12,0 23,0 27,0 -

Miilux® Protection  500T 2,5 – 20 ~ 10,0 ~ 12,0 23,0 27,0 -

MACHINING
Miilux Protection products can be machined with rapid steel and hard metal (HSS) drills with a satisfactory service life if the drill

advance and cutting speed are correspondingly accommodated.

Bending should be done with one press | Slow pressing speed is recommended | Lower tool should be roller-type (see drawings)

Free bending

Bottoming

WELDING
Miilux Protection 380 and 400 can be welded well. Miilux 450, 500 and 500T are more limited with heat input and maximum welding 

energy. With Miilux Protection 380 and 400 preheating is needed when combined plate thickness is more than 40 mm and with Miilux 

Protection 450, 500 and 500T when combined plate thickness is more than 20 mm. More information available in Miilux Protection

welding brochure.

Cold forming   Cold forming directive limits

Miilux Ltd
Ruonankatu 1, 92100 Raahe, Finland

Tel. +358 10 5856 000
Fax. +358 10 5856 381

www.miilux.fi
www.miiluxprotection.fi
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All information as to the properties and utilization of materials and products mentioned in this brochure are for the purpose of description only.

BLACHY BALISTYCZNE ORAZ KOMPONENTY 
PRZEZNACZONE DLA ZASTOSOWAŃ 
MILITARNYCH I CYWILNYCH. 

STAN DOSTAWY
- Stal hartowana

TOLERANCJE 
- wymiary zgodnie z normą EN 10029 lub EN 10051,
- grubość zgodnie z normą EN 10029 klasa C, 
- płaskość zgodnie z normą EN 10029 klasa N  (dla stali typu H)

STAN POWIERZCHNI 
- zgodnie z normą EN 10163-2 klasa B, podklasa 3

OGÓLNE WARUNKI TECHNICZNE DOSTAW
- zgodnie z normą EN 10021, chyba że ustalono inaczej. 
- dokumenty kontroli zgodnie z normą EN 10204 typ 2.2.  
   Dostępne również w języku angielskim. 

OBRÓBKA MECHANICZNA 
Stale Miilux Protection mogą być obrabiane mechanicznie przy pomocy stali szybkotnących (HSS), które gwarantują zarówno 
odpowiednią żywotność narzędzi jak i właściwą jakość obróbki materiału pod warunkiem zachowania odpowiedniej prędkości  
i postępu pracy sprzętu. 

SPAWANIE 
Stale Miilux Protection 380 i 400 są materiałem dobrze spawalnym. Stale Miilux Protection 450 i 500 posiadają więcej ograniczeń  
w zakresie między innymi maksymalnej ilości i koncentracji dostarczonej w procesie spawania energii. Dla Blach Miilux Protection  
380 i 400  nie jest wymagane wstępne podgrzewanie, jeśli grubość poszczególnych łączonych blach nie przekracza łącznie 
40 mm a dla blach Miilux Protection 450 i 500, jeśli nie przekracza 20 mm. Więcej informacji na temat spawania zawartych jest  
w przewodniku spawalniczym Miilux Protection. 

Poprzeczny

6 - 12 2,5 3,0 9,0 9,0 ~ 15,0

5 - 20 3,0 4,0 9,0 11,0 ~ 15,0

5 - 20 4,0 5,0 11,0 13,0 ~ 15,0

2,5 - 20 ~ 10,0 ~ 12,0 23,0 27,0 -

Możliwe inne tolerancje grubości wg indywidualnych ustaleń

Gięcie swobodne

Dodatkowe zalecenie dotyczące gięcia 
 • Gięcie powinno być wykonane w jednym cyklu pracy narzędzia 
 • Rekomendowane jest wolne tempo pracy narzędzia 
 • Zaleca się stosowanie dolnego narzędzia typu wałek (patrz rysunki)

Miilux Poland Sp. z o.o.
42-600 Tarnowskie Góry

ul. Hutnicza 5-9
tel. +48 32 777 39 32

e-mail: biuro@miilux.pl

www.miilux.pl

Wszystkie informacje dotyczące właściwości i wykorzystania materiałów i produktów wymienionych w tej broszurze mają wyłącznie charakter poglądowy.

Gięcie kształtowe

PoprzecznyWzdłużny Wzdłużny 

OBRÓBKA PLASTYCZNA   Wytyczne dla swobodnego gięcia i krawędziowania blach o grubości ≤ 20 mm

Tolerancje wymiarowe zgodnie z normą EN 10029

Grubość blachy w mm Tolerancje w mm

Gatunek Stali Grubość 
[mm]

Gięcie swobodne < 900 
Promień gięcia/grubość blachy R/t 

Pozycja linii gięcia w stosunku  
do kierunku walcowania 

Gięcie kształtowe < 900 
Szerokość szczeliny/
grubość blachy W/t

Gięcie swobodne
Szerokość szczeliny/grubość blachy W/t

Pozycja linii gięcia w stosunku  
do kierunku walcowania 

-0,0  +0,35

-0,0  +0,90

-0,0  +0,70

-0,0  +1,00

-0,0  +1,10


